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Correction Of thes Density of Liquids the, 
Barr,‘ (Chem. 1924,)-—A, 
of ¢ertain' possible sources of error in density determinati ions of 
accuracy by the M 
2978. Measurement, of Tension wi vith Very, 
Liquids» the: Surface Tension of Octanes..and a4 Several’ Temper 
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tures. 'T. W. Richards,.C..L, Speyers.and E. K. Carver. (Am 
Soe.; Ji: pp. 207, consists in in the” 
of differ “ 


pure watery) With; it the surface tension of, water, three i isomeri 
0-,m- and p-xylene, and ethyl, benzene were, determined, each @ at three’ 
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The Mon Elements. ‘Aad 
Othéy Physical Properties. + enbrook 
. 945-965, May, in 1873, a method 
dielectric constants by observation, of the, attraction .of 
sphere of:a dielectric hung near, lange charged sphere, as compar 
the attraction’ 6f a:similar small, metal, sphere taken as a 
is ‘now discussed at length; and, Thornton's work. js also included Jan 
the présent: paper the iconclusions. reached; from, a. 
of physicah properties are applied to the-electrical, properties 
metallic elenients.::: In: the case.of surface, tension 
or gravitationalipull is balanced against the steady electric attraction, | 
the molecules for eachother or far the melting; and ho 
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points, the disruptive or shaking action of the electric waves is balanced . 
against the steady natural electric attraction between the molecules. 
In vaporisation the connection seems to be with the energy stored, which is 
also proportional to the attraction. Finally, heat and light waves so 
overlap in frequency that what is true for the one must almost certainly * 


follow for the other. 
The difference between the effects of long electric waves and short 


heat waves there are near! a number of complete waves in its 
thickness. Consequently,) the, #aolecular condensers subjected 
to light and heat waves are receiving a charge at the same time that 
others are discharging. This causes important differences, but rather 
of detail than of principle, and eae Be itial application and dying — 
down of the field. Thus the electri G dion and the phenomena of 
capacity in dielectrics can be brought-into line with work which has been 
done optically or at light oat a and both are brought into close 
relation with the phenomietié of! Heat; ‘surface! tension and capillarity. 
Further connections exist between the electrical properties of the elements 


and their Atomic in periodic table, and chéttiical 
action. descriptive, ‘and: “should: be ‘coniulted: > 


_, 1980. Vibrating Filament Stroboscope. A. Bertrand. thew. Gén.. 
15. pp. 848-850, May 10, 1924.)—The\ requirements of a-mechatiical 
ept fixed at'a alne N a8 long netesdary; and ‘the ‘ability: 
to vary easily" ind ‘coritintiously this’ frequency’ ‘An instrument ful.’ 
filling . these. tequiremerits has’ been invented: and made by’ A. Guillet, 
the. principal being that the Vibrations’ of’ a ‘filament of metal or other: 
ma are perpetuated electrically by thé‘movément of a contact placed 
at e actual, point of ‘attachinerit of ‘the filament and operated»either 


supports of, the apparatus. ‘A beam beaii‘of light directed into: thefrustrum: of : 
the, cone concentrated ‘on the’ slit'aHlows @ certain spacé! to 
ati the filament vibrates with'a frequency: N; ‘the flashesisucceed 
pageant entbe with a i aged 2N. The author describes the action of the 
trument, and a of measuring the speed of 
ratatio also ‘to study parts of miachiriery in 
and Rey." Sci: pp: 693-696, May; 
pal: ‘trick andthe ordinate arm. ‘The track, con-: 
abscissa scale; is also thie ¢hide'for ‘the! head or runner of: the. 
te ati; aiid’ is’fixed to’ the drawing-board:’ ‘The ordinate'scale 
ot the’ which’ is*supported at ‘its :frée end by 
ed cartier. ‘The head’ of the°ordinate’ arm-is fitted witha: 
sige role glass’ whose éruss-line is directly over the abscitsa: scale. 
arm carriés a movable with ‘glass; in 


— 
- 
tee 
- 
“4 
143 
43 
af 
Ay 
By? 
¥ 
sy 
V 
l 
| 
i 
Shc 
ACH 


May, )—In view thé récerit shgge Ba 
P use Of medians, as alternative to’least square observa: 
tions involving’ tw" vatiables, the “claims “for ‘greater sitiplicity ‘df: the: 
method ‘of zero Suri are" again’ distussed’’ "The’tnethod is described with 
ecial to Variables, and it that; tlere redson’ 
| that the Of Sum is necessarily significantly itiferior 
‘to’ Chat’ of leds ‘Methidds ‘tre ' discussed: whereby: it 
be ‘possible to the Yuestion Experimentally; such-of them 


been not’ indicating any difference difference between the two methods: 


Tones?" (Ruy!) Soe! Arts, iJ. 72» 
Dist; 458-400; May aim has béehto relieve: 
6, clock, its pendulum; ‘of intérfereriée, By temoving ‘the’contact: 
self-witding, and “by ‘using’a cranked lever to drive the. 
lifting and resetting it by the armature of ati ds. 
was in the “ synchronome ‘Temontoire ; (2) by dispensing 
with th and ‘ithp the’ fo the pendulun?' When 
through its’ zero pdsition:” ‘This’ last is done ‘by. ‘the 
chronome ” Of 8° pendutaty ‘arid a switch; the 
pendituth telling the switch when to work (usually every halfamiiiute),) 
and the switch imparting an impulse to the pendulum when it falls. 
(The | “It peridulam “has to 
count out the half‘mititites (by pulling toutid'an idle wheel) anid’ to rélease’ 
the catch Supporting the’ gravity atm! “It would free these:two: 
duties were done for it, and ‘this is' accomplished” ‘by*employing a:*'slave 
clock, ‘with ‘the ‘result ‘that one’ pendvlani méasures time’ did no 
work, whilst ‘the ‘slave’ does all the work’ and has’ its*precise timing done’ 
for it. The slave'is given a small lositig*rate of about’ six°seconds.a day, 
and asa result the phase’ of the’two péndulums decreasesi until 
engagement takes ‘place, with’ ‘Gonséquent advancementof ‘thei slave's 
to the quickening action ‘of ‘the spring) ‘and:a’ cycle 
of. stich o nntinues indefinitely. As’ ‘long as’ the losing irate: of 
sl: lative tothe master! does’ to more: than:twelve 
conds' day nor decredse'to ‘zero, the ‘control by the’ master clock:is 
plete.“ ‘THe whole worked in a'vactuth /sords to-reduce the:pressure. 
synéhronizér thie combination with the 
nchronomé’ system ‘to ‘produce freé*pendulum is ‘the invention: of 
) ) Shortt. This free pendulum clock has been run at the Edinburgh 


ats Abstract], where it has succeeded in measuring 
for ods to ‘Within’ h00th \of second: per. or 
millions. “In: ‘the’ Discussion, tHe ‘péints. raised were: 
Astronomer Royal, whether small seismic" vibrations might mot affect 
e acturac ‘attainable by C. O. ‘Bartram wether there were'not:at 

times some ‘extemal effect ‘which’ made the' three Edinbiirgh clocks alter 
theix' rate'togéthér C. By Prince, whether it would not be-better to 
im half-ininitite rather than one single impulse; 
‘Low, ef the changing taté'of the clock might not be corre- 
th magnetic charts) or with the gravitational effect'of the position 
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of:the:moon; the sun, or the, tide,,and if, it were.not — 
a ‘thagnétic field near a swinging pendulum. 


Studies andy Time-Keeping. Part 
Rates:of Certain Clocks. A. Sampson, (Roy. Soc. Edint 
Lopp. 66+76,, 1993--1024.)--The same order.of, discrepanties, as 
in night-to-night determinations at; a single observatory, are, 
those made, at. various observatories, =f 
The cleck: problem. is to devise a manageable hich sh 
beiustiform in. time, and to ascertain, precisely what is happening in an 
partioular interval of time the multiplication, of clocks, no benef t 
unless ‘theseiane as (good,as.the best. already in, use, aut thor gives 
a 'stidy:of going of four. clocks when, all known, causes, of variation 
have) beensremoved ; he deprecates any obliteration. of. discrepancies 
the going of clocks by smoothing, as these discrepancies form the sash 
afd evidence for study; he adopts.one-cloek as director, and the errors, 
as indicated-by stellar observation for it, are charted as bbserved, withou: 
smoothing,’ and against these are. set the) relative going of direct 


Vabrotion ‘Beall. ana 6, ati’ (Gen. 
Eh ‘Reévs:27 297-308, May, article consists in, a descrip- 
at tremors, and. is mainly 
of medical interest. ort W.H.S, 


1986. sLewbeck Micrometer. : rit 
May 30,)1924.)--This instrument operates. by, forming a. highly. magnifi 
image’ of; the’ wire’ or fibre..on a translucent; screen, “provided with an 
ddjustiable scale to measure the width, of the image formed, The essential 
parts-f.e: illuminating lamp, projection microscope, reflecting mirror and 
translucent :screen—are all mounted in fixed positions on a rigid base plate. 
It 4% only mecessary in making .a. measurement to bring the zero of the 
scale into.coincidence with one side of the magnified image on, the screen ; : 
the position iof the other side.of, the, image,on, the. scale then gives the 
diameter. The acale is divided into tenths of aninch, and as the magnifica- 
tionis 1 division corresponds to 0-000] in. A Pointo- 
lité damp is tused;-the light from which, passes through, an, aperture i in ‘the 
lanternand:travels by a lens and reflecting prism. to. a, condenser. of the 
micrescope.!: Between: the ..condenser, and, the, microscope. objective is 
the wime; seoured:in:a holder, ;The.operation of, inserting the, wire anc 
10 1987 «:Mensuroment <Ocean, Depths, by, H.C 
Hayes: (Prank) Inst., J,,197..pp. 328-354, Mar various 
devives previously developed are, briefly reviewed in¢i 
limitations disoussed. A simple-explanatjon is given, 
canoellation off; direct surface-reflected, rays, of the tact that the 
sounds heard. in ‘a,submarine, soundssepeiver the, surface 
RE 


are/the components that have -been, reflected. ake ‘Two 
methods, referrnd:to! the, “Ange, Method 
and the 4"Standing, Wave: Method.|' for, tte 
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thedsurément of depths less thf about! 200.fathoms. the fitst:method 
the sonrte of ‘soatid (e.g: the ship's propeller) is at bnexend:-of the ship 
and two'récei Vers are placed at ‘thé other end}'at known distance apart. 
‘By ‘the employment of the humaéi biflaural: sense) a ‘position. of! equili- 
britim’ Between the two receivers is determined, from which thetength of 
path traversed by the sound waves, and hence the ocean depth, can be 
caléufated. “To compensate shelving \sewbottéms; the trarsititting 
and "devices: ‘Ate dupliéated the teverse ‘ends'of the ship, aad 
‘Correction ‘applied ling’ Piven: ‘In cacréfmement 
of this method edtrically connected to magnify 
‘the “sound and’ to disturbing sounds. 
second thethod the sound transmitter ts abtuated by an alternating-current 
ency, whichidisd actuates inductively»onetelephone 
6f two-telephone head set. THe other telephone: is connected *with:the 
output aah dk the sound receiver:. Having obtained binaural balance by 
adjustnient of thé’ frequency, the latter is gradually raised) or (lowered 
lintil bifiaural balanoé is agin obtainéd, the: depth 
frequenty ‘Variation réqtiiréd ‘to "produce this effect: ->.A’ third! method, 
called “the ““"Eeho Method,’"iserves for measuring any depth greater:than 
About 40 “A Continuous’ seties Of short sound signals separated 
by equal tithe’ intervals“is’ sent out Special: device: being employed by 
which ‘the’ time interval can be varied and accurately determined, the 
general arrangement being’ ‘Similar to that:employed in ‘the standing wave 
method. Detailed comparisons Of-results ‘obtained with thosé obtained 
by niethods other ‘than’ acoustical and good agreemefit 
Measwrement Of the Size ‘of the Dropsim: dnt Atomised:’’ Liquid. 
Hausser and M. Strobl. (Zeits. techn. Physik, 154-157, 
1924/)—This lis a technical method for the determination of the ‘size 
of drops formed ‘by an “ atomising device. also gives information 
relative ‘to the°*number of drops of @ particular radius in any stream so 
that frequenéy curves may be plotted:'« A’ microscope coverslip coated 
with'a Waitabie oil is passed rapidly through the stream under investiga- 
tion. Examined subsequently under the microscope, the droplets are 
seen ‘floating in the oil, and be ‘counted and!measured in the ‘usual 
to. wee “A Sea) s oi beilits 
9989.04" ‘Of Metalic (Properties: and 
Uses. Fi Taylor.” 238 ‘May; 1924.)-1f 
a glass filled! with a ‘molten tubular furnace: or 
in transverse ‘hole’ through’a' heated copper rod and drawn out«at the 
proper rate, ‘metal filattients' of almost ‘any degree of fineness maybe 
obtained! dow! diameter of 10~5!om) !'Thé glass’ dr quartz 
used mivist’ softena@t & temperature melting- anid’ the: boiling- 
particular metal)" Filaments of PW) Sb; Bi} ‘Au, “Ag; Cu, Fe, 
| ad, Co, Ga, and In have been made by ‘this method. The glass 
envelope may serve as insulation or may be removed, if desired, with HF. 
‘The’ filaments’ ‘ate and have greater terivile strength thiaitt wires 
Of ordinary Site. “he temperature of Peststance were not ‘found 
‘to: differ markedly ‘from those: oF bulk, and tobe more 
Metallic filamerits tiiade in this way have-been used ‘for resistance 
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thermometers, thermocouples, galvanometer: su: and, hair lines 
for the eye-pieces of telescopes... Their use im micr boloepatece and 
the moving coil: of direct and alternating, current. galyanometers, is 
Lame. ‘JH. G. D. Biggs. 
‘Sci. Instruments; J. pp. '242-246,.May, 1924.)-—Clean, dry mercury 
is poured:into ab open U-tube, one portion of whichiis\a,quartz capillary. 
Whena direct)e.m.f, upwards. of .100-volts is applied by, iron: electrodes 


dipping into: the mercury in each limb.and the;central part of the capillary 


is heated,.anare.cam be ‘started and. maintained in the,capillary, . The 
and: G.W.Gi Kaye. (Phil: Mag..47.:pp. 918-929, May, 1924 .)}—The system 
des¢ribed!is a two-stage pump consisting. mercury. ‘vapour jet pump 
in series with a’mercury vapour condensation pump, . The first stage pump 
is made of steel, all joints being welded. Mercury ‘vapour from a boiler 
is discharged through stream-lined nozzle situated throat between 
the space tobe exhausted and a; water-jacketed, condensing. chamber. 
‘The-pressure.in this chamber is kept low) (2 mm.) by an ordinary piston 
pump.’ The:condensed. mercury returns. to.the boiler through a tube. 
This arrangement will produce a vacuum of less than 0. 001 .mm,, and its 
“speed * (as defined by Gaede) is about 300 c.c.fsec. The second. stage 
pump is substantially as designed by Langmuir, and begins to operate 
when. thenfirst has reduced the vacuum. below 0-03.mm... The speed of 
the system rapidly.rises to about 6000 c.c./sec., and by. carefuladjustment 
of temperature :this speed can: be increased, to 10,000, ¢.c./sec.,. Among 


the advantages claimed for the system are;high speed ; absence of moving _ 


parts:and vibration ; vapours are as easily pumped as permanent gases, 


Ge Kaye.:«(Phil, Mag,.47. pp. 1016-+1020, May, )—-On account 


of the/difficulties encountered in the-welding of the joints of the pump, 
described in a previous paper [see preceding Abstract], a new method of 
construction: \is,. described... The.,outer; casing.is made, from: a :piece of 
weldless steel tube). and are screwed, on the ends, the joints being 
made airtight by thorough copper and nickel plating... The use .of.an 
annular jet: greatly. increases. its, speed.,when. functioning. as a jet-pump, 
though as:a,condensation pump its. speed. is restricted, by the narrow 
width of the jet..| (The.pump will readily produce. vacuum of 0:00001 mm. 
ofmencury: when-working against a back, pressure.of 1 mm..at a speed vary- 


Hide, val shar eed. a) WiG. B.. 


993s) issuing. from a Small Ovifice 
ina Thin Plate... Thomas... (Phil. Mag..47. pp. 1048-1056, May, 
1924.)---In continuation.of the. work.preyiously described [see Abstract 405 


-(1924)},. the effect of. ‘The most 
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| that'the™ tends: to! become practically inde- 


‘Kirpitcheva ‘and'M: Levitzky. ‘(Nature March: 22, 
‘preliminary ‘communication “to! the ‘Petrograd '-Academy 
not! yet printed, is here summirized ‘by the authors.» Jofié has 
‘already [Abstract’ ‘1615 (1922) describéd“w method 
change’ of "stractare  accompanyingthe residual strain of crystals! cand 

their ‘elastic constarits baséd on graphs obtained from X-ray'dbsetvations. 
@astic limit has‘ now ‘beer’ theasured at: different temperatures: and 
trent ‘directions, ‘ard ‘the are ‘given | im: a’ diagram: The 
elastic limit’ of rock-aalt: becomes zero’ ‘the ‘meltifig-point 810°C.) «-The 
‘tensile stress’ represented ‘on one of ‘the curves was examiréd, 
and no appreciable change’of this’o¢curs between — 190% and :++ 650°C. 
The temperature dividing “the brittlé ‘and the plastic state of the crystal 
depends upon the kind of straitvand the ‘orientation of rock-salt; « [See 


Zeits, Physik, 22.5. pp. 286-302, 1924.) 
(Phil! Mag 896-907, May,’ 1924. 


pidee Of metal is against thé'\pélished fate of the tést-piece under 
“observation, but is electtic: ly Separated’ from ‘it Very’ thin ‘sheet 
mica.” "This forms’ ‘the condenser’ of df ‘és¢illatory Circuit’ connected 
to thermionic’ valve, ‘the inductance “of the’ citcuit being’ so’ chosén ‘that 
oscillation fréquency is of the’ order Of teri ‘million.’ A similar circuit, 
ntaining a variable condenser in place of. the iS very 
loosely, coupled to the former, and the. condenser is adjusted,until 
heterodyne note, is heard in, the. telephones. in the second,cireuit, (the 
_ rectified current from the valve of. the. second circuit is passed through 
a. two-valve, amplifier to make the, nate, sufficiently loud to hear easily 
_above.the laboratory noises), The test-piece is then loaded, and as soon 
_ as any slip takes place, the distance increases, between the test-piece. and 
the piece, of metal | clamped to it. This alters the. frequency of the first 
circuit, and hence the, note in the. telephones... Slip indicated i in this way 
.is. shown to, oceur at lower loads—sometimes, much lower. ge is 
shown, by, the usual visual. method. Fall, details of meth 
: its sensitivity are given in, (the, 


1996, Electrical ‘Registration of Tide Levels, J.deG. (Journ. 
‘Soh, PP; 246-249, 1924,)-—Of more use. to mariners 
information to, the times at, which the water reaches given heights above 

_@ datum lev A devi is described which can be: fitted to a,tide-predict- 
‘ing machine to r ‘electrically the ee ‘at which such prescribe 
. Heights are reached, the ‘record: also ‘showing ‘whether 
‘falling:;; The device may be machines where 

Guy: Raman. © (Phil: Mag. 47. pp. 671~679, April 1924:)—Im connection 

the «theory of ‘scattering of X-rays: in fluids: by Ramanathan ‘and 
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-ohimself; (see; Abstract 893 (1923)}, the author.found;a knowledge ,of, the 


distances, between, neighbouring molecules in. 


‘athe evaluation, of their results, could, not find any, sa 

ment of the subject. In this paper he points out defects in Gans’s sol 
. nent [see Abstract 736,.(1922)},. The author uses two, distinct:methods, 
‘both: date to: Boltzmann, | | In;oneof thege.;his, thermodynamig principle 
\~of\Entropy-Probability is applied,.and. the chance, that, the. nearest neigh- 
-sbourtrof a.given molecule! is situated at,a specified distance from, it is 
oé@xpressed-in terms of the work:done in creating a spherical cavity round the 
>molecule in question, | Im the other, one, Boltzmann’s; Distribytion, Law 
ds used. expressions. obtained, from, e two. methods are,.formally 
Where ais: the. is the, number of..molecules 
oft unit.molaume, and number. varying from 0;554,in,the case of an 
gas mp to 12 for, the-closest packing, it;is:found that 
walue.of the, liquids dealt :with,varied.from 0;8.to 1:0: 
dense fluids, A:is of the same order,as; the molecular, diameter,. but 
(We from 10:to greater, Fairly; are obtainable 


“1998. Interpretation of ‘Sutface Energy Baul M. Bennett. 
Soc., .J..125. pp..958-959, April 1924,)-—-Reference is, made to the widely 
vagcepted: view, as to, the lack of general, significance of, the figure 2,12 
obtained: by.Ramsay and Shields, as, the mean yalue of the Edtvds coefi- 
cient for: six. liquids of molecular between. 60 and 154,,and it 

‘pointed, out, that the explanation, sought, by Schenck and Kintzinger 
discussion. of higher values obtained by. them, for n-hexacosane, n-myricyl 
alcohol. and -hexacontane as. the Edtvés-Ramsay-Shie 
generalisation is unnecessary. 


£999: ‘A’ New Principle in the C.F /Marvin. 
| ithiy Weather Rev. 52.‘pp. ‘85-89, Feb., 1924.)—In’ the examination 


of data ‘for periodicities the following principle’ must be noted: “The 
‘several terms of a limited and finite Fourier series do not necessarily repre- 
single or unique harmonie éomponents of the ‘data’ analysed,’ but 
each term ‘tiay, theoretically at least, represent two or éven Several wholly 
etits with widély different’ periods.” The’ principle 
is” illustrated by ‘the’ consideration | of sotié exdthples. is ‘shown that 
re periodicities ‘in’ the’ original data, of Shorter’ wave-length ‘tan the 
ortest to be expected, will tend to remain disguised as periods of long wave- 
ngths. Rules ate given by which these spurious’ periodicities may be 
eliminated, an it, is pointed out that. Sequences _ of wholly fortuitous 
exhibit periddic features, ‘and’ these, as well’ ds all 
‘feal ‘commer peridds, can be” evaluated by the Fourier ‘analysis 
‘or thier those’ fedturés’Whith “Consistently ‘survive'and 
met from every” analysis ‘can be’ rege garded a3 real’ petiodic fedttires ‘in 
‘Southwell and -Proci; 105; pp».682+607, 
‘May, 1924.)—The. investigation »is: entirely ;mathematical,,and, is based 
on the usual approximate theory of thin plates. It relates to a uniform 
elastic strip upon. which a. uniform shear is imposed iby tangential tractions 
sapplied: along.itsedges. ‘results have hearing on: the: stability 
‘of-webs it is shown to contemplate 
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tortionywhich is likely to occur depends on the breadth of the strip ‘atid 
not on its thickness. The design of light-metal constructional ‘members 
_of aircraft: is: conditioned mainly by ‘considerations of stability, is 
important that)their resistarice to Buckling afte? the elastic 
material hasbeen: exceeded Calculations are made 
assumptions regards thé» exerted’ on ‘the edges’ of! the 
Strip Simple Support,’’ in which’ “flexural couples ‘are imposed, 
and: (2); each af) these conditions the “frequt 
transverse, Vibration: is:\determined: in tertiis of’ thé shear| ‘and the 
restits are presented : graphically.’ deduced” that 
steelistrip, (Having acratio of breatithoto thickness of 00's 1, w6tild ‘Be 
diable to: buckle under shear stresses of 6+63 and! in.-respec- 
‘tively forthe two:conditions considered: 
transverse distortion 6 ‘times’ the ‘breadth the’ 
Methods are indicatéd whereby: the! fundaniental solutions: dant be appli 
the Aime‘ of intpaet for steel’ bars'with roundel méasured; carried 
“out! to test, the ‘theories: of Herta’ and! Sti Venant;’ are destribed. * The 
‘duration of contact is measured by determining: the loss of chatfe Of ‘the 
plates: of a condenser, ‘the terminals of ‘which are cotitiested ‘to two 
dmpinging bars... The» bars supported ‘bya “fout-wire sispension, 
capable: ‘of fine adjustment, as it is essential that they hey ‘impinge in' perfect 
alignment. . The ‘velocity of approach’ varied by altering the distatice 
through which one is withdrawn before release. From’ the résilts*it’ is 
seen that a) relation’ cotinecting’ the time of 
/contact) the velocity! of approach, ‘vis The index'# varies from 
0*24 for short ‘rods to zero for long ories; showing that in the’ latter 
case the time independent of “the velocity;" as ‘demanded by ‘the 
‘St. Venant: theory.’ Furtlier experiments, ‘in'which lengths and diametets 
of the; bars: are ‘varied, led to’a relation “ape in which the 
first tetm»can interpreted representing Hertztheory, 
_and thesecond thé‘ dynathiv’’ St) Venant theory”)! Finally, ‘all the'results 
ean be expressed bythe formula; \(Mr3fa V'being’ the 
velocity ‘of sound’ in' the material, WETp, anti’a the’ radius of 
of the ends.” ‘The M térm is ‘ih the nature Of ‘an end’ cofre¢tion. 
suggested by fact that! for” long bats’ the forniula becomes 1-3 
‘that there is evidence’ of’ greater V, ty ‘its 
The? Amplitude of’ Forced ‘in’ Shiaft.” ©. 
‘Platrier!* (Comptes Renduy, 178! 1924.) — 


‘Obtaitis ‘ani ‘integral for ‘the torsighal vibration 
‘shaft of varying ‘diameter ected to ‘torque’ ‘Gistribut ted 
| ‘ite Jengthi’ WP De period Yo? 


‘Rendus) 178. "pp. 1914941145; March Fond 

VOL, XXVII.—a.— 1924. 
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:motation.to facilitate the’ calculation of the frequencies of ‘resonance'6t 
| 
42004, Rotation of ina Gus Point of 'View of the 
Theory.,.G. Breit. » (Phys. Rev. pp: May, 1924.) 


analogous: two-dimensional case is. first:'treated:: ‘The method’ used 


is) to, replace.the gas by: a suitable) model ‘having comparable mean free 
‘path, consisting ,of;a number. of concentric!rough “circles with ‘molecules 
negligible diameter ‘traversing the intervening ‘space und ‘serving’ to 
transfer angular:momentum from one circle:tm: the next/ The first order 
correction, term in the expression: for ‘the:mean free pathis obtained; the 
Moment on the model due to the rotatiom, and the:corresponding'coefficient 
of viscosity.\. The: zesults are a:two-dimensional gas, 
and, are readily extended to. the analogous three-dimensional case, giving 
e moment-of force Li in terms of the: shydrodynamic expression 
the mean free path and the radius 7; hamely) L =i The 
gress inl used. by Cunningham for the analogous ‘translational case ‘seems. 
to be applicable here, even though its validity:for the translational case is 
AUTHOR. 
Invariances: T., H. ‘Havelock. (Phil: 7542771, April, 


_1924.)+-The associated ideas of vibration pressure and of certain’ adiabatic. 


systems gyith,a,moving constraint. The:type of problem dealt with in 
this.paper may, be represented; by the transverse>vibrations ofa string 
stretched at constant tension, one-end: being fixed and the other passing 
In, this, single: particle a light airing, the 
‘tide of, motion, is solyed and an.asymptotic' expansion found for: small 
values, of this.is applied-to. demonstrate ‘the adiabatic invariance of 
_ Ejfm,,where E as.the energy, and the:frequency. Let the fixed 
_-point, and.CR. the line of motion, of. the small: hole R, suppose the 
Particle to, moye between smooth guides throngh.C at right angles to CR; 
_for,small motions this is analytically similar to the Rayleigh pendulum, a 
simple pendulum. swinging under gravity. with the:length altering at ‘a uni- 
_ form, rate:; (2) In-the:case of a uniform string, solutions are found which 
A, node and a travelling node. . An. interesting applica- 
is. the generalising the, result, of. Larmor’s well-known 
4 radiation pressure..,, By considering incident. and 
_ Feflected, simple, harmonic. waves at a.moying .reflector),he obtained the 
Pressure, ?, of radiation in the form p = (c® — where 
_ ¢ is the wave velocity, v the velocity of the reflector, and ep the density 
of energy in front,of,the reflector. Note thatp and have imhis:analysis 
‘thein average: values. for simple harmonic waves. It. is here shown 
Larmor’s equation holds good without any. restriction to simple harmonic 
Wayes),.and. ayerage..values of the quantities involved, (3), Similar 
| solutions: are ‘indicated for plane electromagnetic waves between fixed 
_ and moving planes which are perfect reflectors. (4) As a simple case of 
adispersive the author considers the transverse vibrationsof a 
_ uniform. string, under constant tension, each:particle of which is attracted 


| JAnvariants suggest, a. number of problems: concerning ‘simple dynamical 
‘ 


miniy ars by Means (Bag, 106. 
May, . 1924.), —Th dn, 


nt on, 


it: notice 
‘that the Size" of the 


ming that, the 
| can be made, 
from’ thé’spot ‘of the an le the Of paits of 
small “As these small femain ve 


where the Saniple was broken. ‘This. shows that the edge, in "ois fs at 
distortion, is not in a completely. amorphous 


BA '24. 1. pp. 65-68, 1924.) Note by H. Mark and K. Weissenberg. 
(Zid. p. 68, 1924.)--This refers to a paper, by Becker and Rose [Abstract 
(1589 (1923)],,in which the dimensions of the; elementary cell were; given, 
and, it was, found to. contain.three molecules. . /Mark.and Weissenberg 
obtained. different .dimensions, and . according to these. the, elementary 
cell contains eight molecules, The author has;repeated the measurements, 
using crystals supplied to, him by Mark,.and finds, ;first,;that the crystals 
are.of the same nature)as those previously used by him; and-second, that 
in, the original, measurements an error was made in measuring the distance 
of the photographic plate from. the crystal ; correcting for this the number 
of molecules per elementary cell, becomes. four, and the. dimensions are. of 
the same> order. \as. those of Mark and, Weissenberg, except that their 
value.for is, about twice as great.as that now,obtained..., In their nate 
Mark and, Weissenberg explain that their, value; for).b is ,confirmed by 
lines in the diagram taken about the.) axis. 
_-2008, ‘Magneton Atomic (Structure. Dorfmann. 
(Zeits,, Physik, 23) ‘Pp: 286-293, 1924,)-—The paper attempts, to |bring 
the. ee determined magneton. numbers, into.relation with. Bohr’s 
theory of atomic, structure ;, quantum aumbers,.are. supposed.to; be in 
all, cases whole numbers,; the space of; the electron: orbits is 
| original, theory ‘of. Pauli. Atoms 


which, configuration, a considerable 
degree of symmetry. ‘are diamagnetic, the closed groups consist.of 2,4, 6, 8 
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to its, equilibrium, position: by a force propertional to, its displacement; and 
finds that, Larmor’s formula in its generalised: form holds good for,.a dis- 
persive medium, provided the dispersive property here attributed: to. the 4 
string can..be jas adequately representing a, dispersive medium. 
defining the position, of the lattice relative to a reference plane in; the bar 
is described, together with the method of 1 ounting to obtain the X-ray 4 
3 
a 
q 


ntimber)!1)9) of sitnilar Be assumed’ gtotip 
-pararhapretism is found when'the ‘Bs Orbit chatige $radually 
froma ‘configuration 4-8}, th orbits; and vaiiisties 
as soon: as the groups are: dloséd. orbit group with? O16 “eléctron ‘has 
magnetic moment which depends simply on the & number 6f'the Orbit: 
if, however, the groups have 3, 5, 7 orbits the magnetic mom 

not Otily or'the & values; ‘But Wise dn the relative’ tation ofthe 
The atithor that with’ 2p + if Bch Np of th 


forma Synithetrical diatnagiietic’ extra orb Tod 

and’ Rives the ator’ a of k “units!” If 
groups the fia 


is thé ‘kame for all groups, and, 
are ‘atomic moment M ‘magnetons 
Cannot exceed th m “of the quan quantu of the asym- 
cAiiple, thé groups 3,, 32, 33 and 4 may, be, 
are asym metrical, moments simply add d Mp = 
‘th Weiss mag netons this corr ids ‘to My = the 
| ‘observed value being 99-30-4. ‘configurations. have 
"Been worked out for ‘the different ions if the i iron group of elements 
ith | ve nearly ‘equal values for th th # observed and calcula ited values of 
é magnetic toment ; bad same has been done for the ions of the rare 


Darmots) | (Ann: dé Physique, 1. 10. pp.’6-88,; Jan-Feb; 
‘Phe paper is prefacéd'by some introductory definitions and eXplariations 
‘of the general nature ‘of ‘the’ Gauss-Riemann geometry ‘of 

after which ‘the subject is’ developed ‘in’ five scetions: “(¥) The concept Ot 
‘an invariant is'introduced} especially in’ the’ tensor form,” ‘which’ is‘ the 
outcome of of multilinear ‘forms the’ relation’ to 


‘theory.’ (2) The’ Einstein introdwétion “of” the -quadr 
Vatious types of tensor essertfially the results of transformation 
‘Of étraight' lines Mito’ polar’ planes ‘with Péspéct to a ‘second order ‘cone. 
 Geodlesiés ‘and parallel hypersurfaces dre discussed; the’ definition’ of 
parallel ‘displacetnent leads rapidly’ definition of thé 
€hristeffel tensor and then to Einstein’s gravitation tensor. (3) Applica- 
tions are made to ordinary surfaces, then to hyperspaces. Riemann 
dre considefed, ahd'a setond ‘fundamental ‘quadratit’ form 
pears to falfil'dn important in existence theorems of Einstein's 
‘equations’ (4) Héfe is developed especially ‘the forit’ takett by Fitistein’s 
‘Gutiss’ oordinates, formed ‘by geodesi¢’ noriidls to 
30 Flenbe are the existence theorems of the equations: of 
the 'éxterior: problerii’ case!’ °(6)° Gauss ‘are 
| | ing ‘spherical ‘syminetry! 
of probleitis detived ‘by 
VOL. XXV11.—a.—1924. 
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from, \the., ordinary, equations, and, by Weyl, Eddington: and) Ghazy» for: 
the complete equations (of the external, The. internal problem 

Atti; 88.01, pp/ 432-186, “Feb. 17) 1094; Lorentz 

used’ in relativity are methematical’ éonéepts ‘mdependent “of 
effectivey consideration of the’ singular ‘tratislatory ‘motion’ ot 


I ical symmetr 


f eqiiations for 
"Abstract 1406 

ditions “Of the gra 


is” found imimat e 


fendus, 178, pp., 1145-1148, Match, 31,1924.) 


nian ,$uppese Several, planets of equal energy densities. 
to pass successively through a point in the sun’s gravitation field without 


sensibly affecting it, they will pass through it with equal velocities, inde- 
pendent of the ditection that if vector from that print, 
always equal to the velocity in its direction, the locus of its oth 

will be a'sphere. “Moteover, the tatigential atid tatiial vélocitiés' ar 
where uniquely defined. “In the’ Finstein félativity théory either | of dhe 
velocity ‘components, ‘arid, ‘of the ‘total velocity, may be uniguely” 
defined ‘a8 ‘having’ the vahie: determinable ‘By’ observ: 
that is'to say; by an observer who} at thie niomentof ion, is 
but subject'to' the gravitation field;'so "that Hie ‘himself and his’ rit 
instrumetits—sach as foles, Ciféles, “clocks, etc. —are 
the Lorentz transformation, To seéute ‘the’ temporary 
author places his observer at apex of a radial trajectory, which 
sim plifies Schwaraschild's equdtion for is then integrated 

the usival wariation 0, trans 

velocities: (sb ‘called): in; the «usual! mgriner.?"The author ‘calls these the’ 

theoretical values. The ‘sphérjdal loots of: Newtonian: telérred 

to above} is’then teplaced:by an oblate went 

are found 'toibe équal) giving-a in Newtonian meth: 
He deduces) further, the important:result that, while the: thedretical wallites 
vary poiht point:in: ‘the sun's gravitation ‘field: the ‘observational’ 
values.givea tigorously invariant value everywhere iti the sun’s'field? “THe’ 


author points out that itis therefore indortedt to speak of theberiding af’ 
adight.tay in the sun’s field. Even‘if'this 
VOL. XXVII.—a.—1924, 


were 
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2 
ne 
ational field.of a spherical shell (with a. 
been derived. ‘The A-term, however, Was 
- completely ignored for this purpose, and the, nt ma cal paper, a 
discusses the tér ‘world whith obtains by ‘the. re-introduction of, tk a 
a 
S 
we 
M 


it would. be iircorrect, for the velocity 
would then ‘vary with the radial direction as well ‘as the radial length,” 


ogy. in, Sense. of. Einstein's Gravitation 
Physik; 2. ‘pp. 73-110, 


are independent of; the. time, provided, we: 
ordinate, system in, which, the. mean, measurements are constant.) 'The 
proviso is essential, since time is proper time;andinot:in itself an: invatiant: 


ton the time lines,should 

of the cosmolo; ical ot gi 


h is at, the same, spheri ymmetrical ; 

Dot that the’ ‘density of dis of ma 
é total mass “Of the shall have a Vv alue,. 

not ‘to. be an adm issible he author 


ARG 


degree o the of the tensors. upon 
x only, = 0, 24 = 0; but it opens upa wide outlook. Ina 


are traced out. rate 1082 ( (1923) 


Polay-Front Theowy.  (Meteorolog,,. Zeits, 41. 
1-9, Jan,,.1924.)—The, theory. of, the, motion of a.cold mass of air 
ayer, a fixed plane. surface through;warm. air, is »worked.out.,,, The: form. 
of the. ‘surface, of, discontinuity stationary .mass: is determined., A. 
for determining ithe form of,an. advancing or.retreat- 
ig and, diagrams. illustrating the periodical variation, in the polar 
th the corresponding, extension. of, the 
Midieon Baillaud..,.. (Comptes,Rendus, 178. pp, 1834-1836,,May 26; 
1924.)-—-Determinations of the atmespheric absorption have been carried 
out,.at, the. Pic: du,,Midi, Observatory, in 1920: and, 1921... Two\different 
instruments were used, but. ‘simultaneous photographs.of the'two luminous 
sources, were,obtained with each, ; The results obtained: may be divided 
into, two.groups (1)Results in agreement. with those obtained’ by most 
other, investigators; (2), results im-agreement;with those. obtained. by 
Fabry ,.and,Buisson, , The: band;in the: ultra- 
violet around ,.A.=,:380 my; it is. suggested that this absorption is caused 
by, the occurs. he Jatter:.is in; the 
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Polaris N.J tin}. 
4i. pp. 9-15, Jan., 1924. )—Results of observations made at 
Observatory ;on..the, dependence, of polarisation onthe. transparericy. of 
the; atmosphere. are given..in, this ,paper....(The icorrelation ‘between the; 
intensity, .of solar radiation .and.| the, amount) polarisation: is. 
and., positive.) Cloudiness. ja disturbing: effect; .and:it is iclear:: 
for, comparisons observations should be made; with a:cleat isky; or- 
only, light, ;high clouds-should: be: present... The effect of a layer of snow’ 
on. the. ground is.to.reduce.the amount of, polarisation,by the interferende’ 
of the light ;reflected. There, is also, a clear; dependence.of amount of: 
on the weather. type. ,.For the-district. concerned polarisation ; 
is maximum for a north.wind and.a minimum fora 


Astle O° Meteorolog. Soc... J..50.. 

eye the: values of atmospheric pressure 
at’ Dumfriesshire, the ten years 19} 1-20 


present”’ paper “4 cdinparison “of ‘these results corre- 
figures’ given by (ibid. “37. derived from” 
records from a Richard’ barogr tal ph Castie for ‘the seven years. 
“Both stations ‘the v 
9-6 km. apart.” ie two sets results show Vv y considerable 
crepant es; i “the Cause Of thése is discussed. The possibility of different 
géogta cal position and local topography being responsible is ruled out, 


as is the fact e records for different series. of years, 


differen erfect com on 
in thie tle (which sto On. a ‘mantl helf ‘ 
“The publication’ of détaited® on, 0 of the ‘pressure. records. 
at'contiguous stations is justine because of the, importance of a high order. 
of accuracy in the in building up a theory of the diurnal" varia 

iat the Castle O'ér recd ‘as Teprésentative of 

On the Pressure Ratios: ¥. J. W. Whipple; 
(Monthly Weather Rev. 62."pp: 9495; Feb., 1924.)'The law of pressure 
ratios "may expressed by the equation’ Tsee 
Abstract'?74 (1094)]) Frori a'stédy of the correlati6n between thé 
tempéeratufes in the layers consitieréd, author cotichides that vi 
@ cannot exceed 2-34; conseqtiently the Valtiés Obtained for Groesbeck’ 
(2°68 ‘aid 76) Téquite verification. ‘these’ values are 
of the’fornitila bétomes' Weiieral, siticé the 


2020. Method. Cloud and (Ram: 


(Comptes, pp.': April 14, 1924.)-Outlines 
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briefly, without actual examples,.a) graphical: method of ‘determinitig the 
movement of zones of precipitation such as are the 
continuities of Bjerknes, usin basis synpotic charts 

Phe Probability of ‘Besson: (Conte 178, 
pp!'1743+1745, 1924))—Obsetvations at “Mon tsouris for’ ‘peri 
of fifty“years’ give: 9580. rain days in’ this period ;' thas, if thie ‘occurrétice 
of: raim onthe prévious' day: is: neglected,’ the’ probability of rain’ on any: 
0-625. The ‘probabilities of rain; ‘when ‘it ‘has tained’ for 
fromvone ‘tq ‘thirty days previously, “have been computed} this proba: 
bility:is ‘when’ the previous day has ‘been raihy, ‘atid ‘increases 
whew-it has rained on’ the preceding ‘fifteen ‘days. loiiger tainy 
periods: the probability appears’té detreasé, bit: this ‘diay ‘be ‘caused ‘by’ 
the smallnutmber of such periods in’ the observations: “Values of the 
of a rain the of a rain day when 


A. Nodon. (Comptes Rendus, 178. pp .. 1878-1379, April 14, 1924.)—A_ 
brief statement, without supporting. ‘that. there. appear. to exist 
sufficiently close. relationships between variations. of. the: intensity. 
of terrestrial magnetism, and the state of the atmosphere (particularly as, 
regar temperature) to make it likely that the. accuracy of general and, 
local meteotological forecasts could be sensibly increased by the use of 
magnetic ¢ observations i in, usual “ones. 


national ‘Cc mmission for Solar on 
tions of Solar and , Atmospheric Continuous, regords of the 
total ‘radia adiation ‘received from ‘the 's sun anc sky have been 
tockhoim since July, 1922. From, these. the and daily variation. 
of the tadiation received may Be. asthe. Solar, 
radiation ma ay be. computed. from the time of the, variation 
h of, of the diffused radiation, is known,,.. 
‘Of radiation received | e O,, may 


_ che, ,Fadiation, has-been .meagured stations, where, the. 
temperatures ranged. from... The xegults obtained show, 
that the radiation from a black surface temperature. between these, 
limits may be divided into three groups of waves: (1) About 25 % of the 
‘radiations passes throtigh the atmidsphere’ without ‘absorption, ‘and is 
independent ofthe thickness of théiatmosphere and the'arhoutit of water 
VOL. XXVII.—a.—1924. — VRE 
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are-small, 
TAR 
ear day, and 51s (the time of sunshine ressed as a iraction. of the 
greatest possible time. . The total radiation received..is, a,.minumum, in, 
he afternoon of days when the sky is less: “CO with cloud, 


vapour it contains; (2) about 50 %: is totally absorbed by a thin layer 
of _— atmosphere, probably i in the lowest 30 m. at ordinary vapour pres- 

(3) about 25 % is subjected to a variable depending 
chiefly on the amount of water-vapour}prese : Ww. 


112024 logical Perturbations: of Sea-level’ and ‘Tides. emer, 
Doodson; | (Roy! Astron) Soc., M'N. .Geopliys. Suppt.’ I. pp. 124-147," 
April; . for the-correlation of wind,’ pressure. 
gradient. and sea-level: are: worked out; and the’ results: applied’ 
stations—Newlyn. and Liverpool. The variations at Liverpool are on 
a greatér scale than those‘at Newlyn, especially inthe case of wind éfféets. 
This‘ scale ‘relationship appears to exist even after corrections ‘to séa-level 
have been made, and suggests that the residual effects are'due'to a common 
law ‘not covered! by .the ‘fomula used. Increased” correlation’ between’ 
pressure gradients and sea-level at Liverpodl over Newlyn is accompanied’ 
by a decreased correlation ‘between pressure and ‘sea-level: ‘An investiga~' 
tion‘into time lags and the effects of undertaken.’ 
A high barometer gegen high-water at Newlyn earlier than would be 

2025. Distribution: of Earth Density. Jeffreys. (Roy! 
Soc; -M.N; Geophys; Suppt.: pp. 121-124, 
transformation applied to test the theories'of the/distribution of density’ 
within» the earth. “Wiechert’s discontinuous “zones are theoretically’ 
impossible+it ig an extreme case in whicheall variation takes place at the: 
discontinuitiés::: Laplace's: ‘and: Roche's :hiypotheses ‘répreserit’ the ‘other 
extreme which ‘the Variation is ‘continuous. The’ actual’ variations’ 
probably intermediate ‘in character, and the Radau‘approximation 
been: probably ‘correct for actual: cases, 

‘2026. Earth Sheinhage ond Diminishing R. Stoneley. 
(Roy: Astron. Geophys.) Suppt: 1) ppi149+155):April, 1924)— 
Diminishing centrifugal force due: to: the slowing down of the earth's, 
axial rotation is a qualitatively competent cause of orogenic movements: 
Investigation of the conditions shows:that the tangential stress differences’ _ 
thus set: up areiabout three times as great:as the! strength of the surface: 
rocks; ‘The:effects: long-continued ‘action: and ‘heterogeneity must’be 
taken. into. consideration,:.and then: it»»would: appear that littlecor! no: 

2027... Earthquake Hi He “Furner. <(Roy. Astron; 
M.N. Geophys: Suppt.:1. 106-120, inequality:peried: 
of fout«years: was: noticed ‘in Jamaican! earthquakes: «The! long series 
China and Japanigave together a:mean of 3+ 983 years; and,'since:no:other 
series is: so:long; this’ hasbeen: adopted for: Other localities: indicate 
a similar périod, and when tabulated:a regular march in latitudes clearly’: 
seen. ‘The most suitable hypothesis seems to be a regular travel of» 
the maximum from the South Pole to the North in a four-year cycle. 
Magnetic results: wére alsoexamined, and: the periéd affecting them i$ father 
greater than nite years; and must‘have @ 
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12028. Molecular. Roughness of a Mercury: Surface, R. Gans) (Ann. 
d. Physik, 74. 3. PP: 231-251, May, 1924.)—Owing ‘to thermal oscillations 
mercury ‘surface is not perfectly plane:,;:The reflection’ and: 

23.6. 411-416, ,1924,)—This paper is a) Kienle’s 


Light Absorption. in, Space,{see Abstract. 53-41924)]. latter, con! 
cluding ,reply, expresses the opinion | that the. differences: between. 
them. had: arisen’ from. mutual ‘and: that -his present 
2030. Refractive of Liquids by Means Of 
scope. C. C. Kiplinger. (Chem. Soc., J. 125. pp. 963-965, April, 
1924,)-+-If a smallk.spherical lens be plated: in contact with\a microscope 
slide; the lens brought,under the objective, and the whole-system focussed 
on: ‘am, object away, from, the: microscope;: the:introduction' 
of ‘a.drop of liquid between the spherical lens; and the’slideicauses: change 
in. the, focus; of, the optical system. The magnitude of this change being: 
approximately: proportional to the refractive index of the liquid introduced, 
the walue:of the,index may be inferred from)the change produced by any 
given: liquid .as' compared’ with that produced! by a convenient liquid of. 
known. index.) A convenient method, for-making the 
déscribed; and the results of some measurements made by the method 
2034, J. D.Tear.. (Phys. Rev: 23. 
641-648, 1924,)—-The sensitivity of the Nichols radiometer :was. 
increased by a factor of five by attaching ‘/‘pearled’’ mica shields imme- 
diately behind the vanes. Optimum spacing of vane and shield was:experi- 
mentally determined. Further’ increase: in: sensitivity. was: obtained: by 
increased lightness of construction and by choice of dimensions:and working: 
conditions: Deflections: werei found: proportional to energy, and the sensi-' 
tivity per unit area proved independent of vane width for vanes less than: 
1-5 x -6 mm. The most efficient fibre was found to be one which gives 
a, half- -periodequali to the desited Gefléttion'time,; and the: best gas pressure 
that;which' gives critical damping: The'sensitivity! obtained is 
watts/em.? for'lamm. deflection: ; Thin platinum ‘films: make good absorb- 
ingrsuriaces for radiometer vanes: :Absorption of tong: infrarréd waves by) 
te reach:a' sharp: and ‘high maximum for:a: 
definite thickness, which, however, varies |with 
The: Effeetive Wes in» White-light Interferometry: 
Allison; pp. 210+227, May, 1924.)~-A mathematical 
theory of the form of the interference fringes from a single sourcé:is 
developed. The theory is then illustrated by some computed instances. 
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shown ‘How ‘this: theory can: be combined ,with;experiment for, the 
yurposé Of “Obtaming the effective: wave-length,,for; any,double. | 
Obtained by the»!present:1 Anderson’s:experimental 
ptical Refraction ih: Gases ithe Spectoal 


ay, 1924. Exact dispersion data’ for ‘mono- and» poly-atomic »gases 
‘of | great ‘importanée for’ the' extended ofthe quantum 
and ‘modern’ atorti "The present’ paper>imvestigates::to: what 
extent ‘in’ the ‘ultra-vidlet ‘région interference ‘bands tan. be 
| sbtained by meats of the Michelson interferometer: using: fuorspar: plates: 
A’ limit of about 2400 A'U." was’ teabhed. Very complete: apparatus :and 
yroceduré” détails “are included: The’ dispersion: of 
Catbonit acid “was determined "between '5982+1618 AA. 
tweéh 6782-2442 The experimen tal data expresed:as dispersion 


0? = 2778: 26 15:88 x 108/A*.... 
"2034. Optical and Réfedtion, with’ Application to 


Frequencies. Havelock) (Roy. Soc.’ Proc. 

488-499, ‘1024. a' previous [see Abstract’ 636. 
on Of the maxinia of absorption'and. 

as deduced from ‘dispersion “fornvule of ‘various’ ‘types. 
xact equations, together approximate. solutiotis; were’ foutid for 

the: maxima:of,4.and of wk, and for, the The 

maximum of reflection. was, found, by, numerical and. et 

t ‘in 


ned frequencies..of substances like rock-salt, are of special in View 
of the. various. methods now, availa] le, ‘the ! 
wiew-point of crystal structure. The frequencies so calculated gener- 
bes fn been identified with the frequencies of the residual rays in the § 
Thus<Borh) rising ‘the ‘\dynamics.of.a simple crystal lattice, com-— 

the haturaliwavelength with the maximumzof selective reflection 
as given by residual rays; later, allowance was made for the difference 
Détweett ‘these wave-lefigths, and ‘an: approximate formula. giver: by 
Fbrsterling was’ used ‘making’ the corréction. this paper.the author 
txténds study of dispersion'formale by obtaining an exact 
€quation ‘for thé maxiniim of selective:reftection the. constants 
the in addition; a'simple approximate solution of the equation 
It appears, ‘incidentally, thatthe approximate: formula. due :to 
‘The résults ‘are applied in the: first place 
phi of various dispersion formule for rock-salt, sylvin, and ;fluorspar. 
Fufther, assirhing date’ of crystal ‘dynamits, some calculations are 
show to what’ Exterit'the tesults! affect the comparison between 
the Fes obtained and! the wave-length: of ‘residual 


"120398? On by Thin Exactly: Normally, Incident 
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2036. The Permeability of Synthetic Resin to 
G» Kimpflins \(Comptes\ Rendus, 178, pp. 17091711, May, 19, 1934.)— 
The behaviour'of ithe synthetic resin obtained, by, sondensation. 


under ‘the action; of formic aldehyde , and’s, method, (bakel 
has! ‘been transparency; in, the, infra-red i 
thé“nature ian@ -proportion, of the substances mixed, with the. 


it! vatieg inverselyasithe thickness. of the, plate.used.,. The fo 
the plates &mm.,thick ; Pure bakeli 
chiotide-added ‘before polymerisation), 34: per, cent. ;, bakelite wi 

cent.of manganese dioxide,-6‘7 per.cent. ; -bakelised paper; 7 cen 
doplate of ebonite 5mm. thick: transmits, only 3 per cent. It.is possible 
that bakelite may be of use in several technical cases (e.g. signalling wi 
infra-red ARS June 2, 1924.) H.N.A. 


4087; Optical Collineation ‘Metrics. L. Silber- 
stein. (Optical Soc. of America, J. and Rev. Sci. Inst. 8. pp. 675-680, 
May, 192%)r+-A generalised treatment of the ARDS optical 
tion; in which, the opsicglaprahlem, is treated entirely by the mi , 
s9,that, is independent of the usue 
or, ;orthogonality), .and,,,.in particular, metrical nature of the 
2038. 5 Physik) °28.°6, pi: 388, 
wane Spark Spectra it is desirable to use'sparks 
between, different elec instrament ‘is 
escribed which enables eig UES électtodes ‘tobe. used in 
Of! Optitally: Active Medians Ghipart.: | (Comptes 
78. pp? 168221534; May 6} TW. 

2040; AluPvimary sStandagd: of Light. Ives. (Exank..., 
standard of light:-has not yet, been, produced..;, What 
ig required is itygeneral some source-of luminous,enexgy. whose construction 
‘be accurately ‘specified :and:seproduged,, and ; whose luminous output 
@hall ‘be! fixed! by the specified: construction, with,;a definiteness compar- 
able with thetaedaracy>attainable istythe pest methods, of, photometric 

full account of the development a, special. 

ofplatinunr black body and.a study-of its performance,, A comple 
is: deseribed,, both visual. and, photpelectric., 


fthalWahie the visual and photoelectric series are given equ 
eos the the following value for the brightness of the platinum 

‘at its" melting-point = 55540 Or candle-power per 
performance) made of platinum, 
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with the ‘only'ptactieal flame standards,;the Hefner and, 
lamps: “The new platin wm ‘standard; eonsidered from the stand-. 


‘of precision of setting notably better thansthe fame,standards.. 


over any flame'standard which it:possesses, ig, 


pect to colour, the condition is ideal, because of the match with the 

incafidebéent! lanip maintaining standards. Méreover, jas regards 
interisity, thé hew'statidard leaves little: té beodesired. Granting the use: 
of a'silitable ‘photometric: procedure; ‘the’ platinum: black body meets, the; 
(easily and ‘accurately measurable: Two: sources 

até readily apparent, ‘may be expected to make; the measured | 
brightness lower: thati fora true! bldcki body: THese are «Deviation, of; 
the’ platinum ‘stirfave' from true specular Character) whereby the practically, 
complete blackness indicated by calculation is not attained, ,and.irregu-, 
larities of tem oh around the cylinder, which will melt at the point 
of highest re, ‘while the emission will be-aifunction of\the average 
temperature. body: described; forms ai new kind, of; 


standard “ and itis also of! the proposal of Waidner, 
and Burgess which’ was the inspiration sof the: work, The. paper is.fully.. 
illustrated’ ‘by’ numierons’ diagrams, ‘reproductions: ‘of: photographs,, and; 
Auto! Regis gisteving' Optical Micvometerofor Prism 
R. Rendus, 178. Aprilo28, 4924:) 
“Ne eat ‘the dbjective ‘teleséépe; aiid ‘between! the objective! and-the. 
piece; two sheets of glass, of the satné' thi¢kness! and index of refraction,. 
eir and, parallel, are placed perpendicular to the 
The first is movable the ‘horizontal sitnatéett in‘its plane; the’ 
econd is fixed. "The ‘author ‘describes the’ "by Owhich: personal 
unequal refraction’ ‘atid ‘other Systematic erftors may be obviated 
device, a8 in’ a’ meridian instrament “by 'means: of micrometer. 
a movable ‘tHitead, Dine, al D. My 


of America, and Rey. Sci. Inst. 8. 541-543, April, 1924.)—Two 
| the ‘axes which ate mothited 


real hronous motors ‘are 
the’ tw diate, ‘these Having theit planésparaliel’ anal their exes inline, 


The’ motors are’ ger Sarné’ citéuit,'and sb thé ‘discs fan*in 
unison. One of' the motors is its’ easily be 
tuned’ ‘through’ any dngle. ‘Tn ‘this'way the ‘relative aperture’ 

Hed ‘whilst they are’ tig: A. 
ma Need ashe bafrtse to art: TG 
2 ts. 20." pp. "212-223; May’ development 
of ‘the ent previously described [see Abstract 2000 (1919), 
VOL, XXVII.—a.— 1924, IVER 


anges Im the atmospheric are>too' small to airect «the, melting-poMae © 
latinum to'an: Observable 'exte ‘NWext;/the relative: } 
Gonsideted) and “its ieasy: ucibility.., Et 
standard: its ‘easy ibility... dt 16, very. 
‘st than the péntatie lamp, though mot Hefner 
much é péntatie lamp, thoug $O 28 ner, 
“THe last t6°be considered ht. fr 
lamp. as con is:the«sut (OI tae. irom 
= > 
4 
: 
+ 
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particular reference: to (a): the: evolution of-en smpirical formule to. render. 
thé measurémenits independent of the distance or size of.the target, ®) the, 
déterminiation of the amount of variation likely to. be introduced, into the, 
measurements ‘by : telescope. or. uncorrected. 


fir ‘Focal Terms. of .Magnification., 
[Miss} Ai’ Bverett. i (Phil. Mag. 47. pp. 864-873, ,May,,.1924. 
a’ f6rmal proof ‘of T,Smith’s formulz for finding. the position; of. either. 
méniber of a ‘pait of conjugate’ primary foci,,in terms of the magnification, 
oft a’ through: Jens system Abstract 926/(1918))..; 

‘A New THi-Colour Mixing Spectrometer, F,, Allen... 

of America,’ J..and:Rev! Sci. Inst. 8,.pp., 339-341, , Feb. ‘1924. 
The new ifistranient, of which’a brief deseription is given,in this communica,, 
tion;‘is Combination in part of the colour-mixing spectrometer, described. 
by Helmholtz’ (Physiol. Optik; 8rd Ed., 2, p.,333),.and of the Hilger waye-, 
letigth’ spectrometer. The plan) of the: ‘instrument is.shown in detail in, 
plans by Adam Hilger, Ltd. 

“2046. he Benese-Wolf' Fibre: Polar. ‘Oltay,. 
Tnstrdmerttenk, 44>‘pp. 217-229, the, leather, industry. 
itis necessary surface content, of: separate pieces of leather 
of ‘i#fegular! shape} and planimeters:are. employed for, this purpose,:; The 
Bétieze-Wolf: planinieter, nowi described ;in,. detail, isa, type; of, polar, 

planiméter with variable arm length, ‘and. differs from types, hitherto, in 
use by the provision of a steel flexible fibre in place of the rigid arm, and 
by conducting the final measurementat the circumference-of the 
Thé'\principle.of the:instrument is, fully described and accompanied b 
eleven ‘illustrations. Tables ,of data, ,are., included, to, emphasise 

Mag. May, 1924.)---The flame of a Meker 
upon a.portion of the circumference of a platinum ring which rotates 
a horizontal plane .in..contact..at another, part of, the. circumference 1 with L 
a-saltscharged wick.,.The spurting.dne, to, an unrestricted flow of; 
sdlution°to’the flame is thus avoided, and a brilliant. coloured lame 
results. The rotation of the ring is accomplished by means of a vane 
2048, Am Innestigation of the Field in a Hond 2 Telescope by the. Mes 
of Banded. Images;, A... Wetthaner. (Zeits.. Instrument tenk. 44, 
198; May,;2924;; Erom,the. Reichsanstalt,)—The, quality. of ‘the telesco 
field deteriorates, from the centre, towards. the edge, and. this, becomes 
pronaynced for, great magnifications, The present paper. a quanti. 
tative investigation of the,errors which arise in, the fiel of yiew, and for 
this purpose the method of banded images has been employed photographi- 
caltynisee Abstract The paper, which is amply, illus 
is so fullof experimental, letail as to necessitate the original bet | 
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of America, J. and Rev. Sci. Inst. 8, 707-709, . 


2049, Opaque. [Uuminators for, High-Power, Microscopes. C., Beck. 
Instruments;.1-pp. 238-242, May, 1924.,)--The authon describes 
two. new. forms; of illuminator, forthe examination, of opaque objects by 
high powers. . The aplanatic ring illuminator is. shown in Fig..1.),.A form 
of annuler mangin mirror.is used to.concentrate light on, the. object,. This 


: 
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IN 
form is shown in Fig: 2: A new form‘of variable vertical illuminator with 
interchangeable mirrors is. also desc ibed. The relative advantages of 
8, vie. Vertical” illumination ‘and outside illuminati 
latter system is free or ‘and. 
the Object is mounted, on glass 


q 


a description of a. quartz spectrograph, mounted in. tl 
Littrow manner. ‘The prism of angle 30° is backed by a reflecting surface 
of mercury. ‘The spectrum length from 2800 to 1860 is about 77 mm. 
Various practical ‘points are touched on, and ‘the noes of the 


2051. The of Light in. 


Moffit and.P,. B,..Taylor. ..(Optical Soc. of America, J/and 


Rev, Sci. Inst, 8..pp,.511-518, April, 1924,)-—A description is given. of 
a, transmission. photometer, to. compare the actual. brightness of a distant 


with the brightness of its image as seen through the instrument 
under. test... The instrument consists, essentially collimator. which 


furnishes an effective distant, source, a platform on which the instrument 


whose transmission is to be measured is placed, and an illuminometer 
modified by,.the addition, of,a short. focus objective and a grommebglass 


exit, pupil: screen: The collimator carries a 7:5 cm. achromatic objective 


of about 45.cm,. focal Jength.; The, radiating. disc of. opal, glassi located 


at, the. principal focus, of. this.lens,is provided. with, a sliding diaphragm 


having holes,so graduated as to enable compensation for, romney 


of the, instrument under test to be effected, 
1a, ig-monnted.on, bench wlong which it can be moved. 
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illaminometer cofitains’ the Lummer:Brodhun 
lamp and dcale. ‘The’objective is about'7em. focal length, and so artanged 
as to foous'an image of the distant source in the field of View! "The’ focal 
lengths’ of the objective and'eye-piece ‘being the’same, the magnification 
by the illuminometer is about unity, and its entrance and exit pupils 
of about,-the-same-diameter. The limiting stop of the whole optical 
system is @ disc with a hole 2 mm. in diameter, and placed at the exit 
pupil of the luminometer. This small’diameter enstireg the ‘Same size 
of entrance pupil for the observer's eye, both with afd without the instru- 
‘ment in the optical path. The illuminometer.is mountéd’86 that it may 
be rotated about its Own entrance pupil. In operation the collimator and 
illuminometer are first centred and aligned, and a photometric. reading 
taken, ng,.instrumen being in the optical path. A second reading is 

i tament for test in position, the square,of the ratio 


twe ps ances being the transmission factor of, the instrument. 
ni for different parts of the field of view’of an instru- 
ment may be measured by rotating the instrument ‘platform and the 
illuminometer. This method and the entrance and exit pupil brightness 
method re compared, and the authors find that the former measures 
more nearly correctly the real image-forming transmission, and that a 
large amount of flare and scatter will not be mistaken for actual trans- 
of image-forming light [see No, 2261. (1922)... W..C. 


‘2052. ‘Influence of Magnetic Field. on the Polarisation. of the 
‘Light, G. Joos. (Phys. Zeits. pp. 130-134, March 165, ,1924.)— 
the paper of R. W. Wood. and A. Ellett. on the’ influence. of 
@ magnetic field on the resonance light of mercury and sodium vapours, 
the author points out that the polarisation of the resonance ht. is a 

of the Zeeman effect, ‘and can be fully in his way- 


suitably light is itself polarised is strongly in pal ‘of 
hypothesis that the atom orientates itself to the] ray, 


3053. New Interference Ph : tes 
Rendus, 178. pp. 1704-1706, May 19, 1924. 4)The author announces a 
new ‘phenomenon ‘originally ‘noticed with X-rays’ [see Abstract ‘2197 
(1923)], but now repeated with light.’ The pettumbra' between the 'geo- 
‘metrical shadow. of’a cylindrical screen’and' the first true diffraction band 
will, if examined microscopically, show one’ or: more ‘bands, ‘which are 
described in’ thé: paper.’ These ‘the author attributes to interference 
the dinéet and normally: diffracted light, 


Ww. 


2054: Application’ of the: Law’ of Weber to 
Lasareff.» (Rev: d'Optique, 3: pp) 65~70; 'Feb.;' 1924. ‘law ‘of 
Weber! Fechner does: not apply to very feeble illuminations | except on 
condition ‘of:taking ‘into account, as Fechner has alréady done, subjective 
luniinous ‘sensations; under the form‘ of'a term ' ‘additive ‘to the’ intensity 
of the observed light. Helmholtz has” perfected ‘the’ theory’ in ‘t 
account “of ‘the ‘dimensions ‘of the fluminated ‘retinal | sutfaces, arid’ has 
VOL. XXVII.—A.— 1924. Ae 
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thus shore formnviia; that the Konig 
Brodhan ‘have indeed verified ‘for feeble intensities: Returning’ 
small;'the author has proved’ that! the'-way in “which this 
equation ‘of Helmholtz: brings in the-dimension® of ‘the retinal field ‘does 
not take account of experiment.’ He proposes a rectification of the formula 
which holds at least in the casé of reduced fields; then he considers and 
défines the’ infltiencé ‘Of thé’ distance and ‘the ‘miutual  positit 
‘comparison tipon photoniétrié sensitiventss; that — 
‘of the duration ‘Operation the whole beilig specially’ applicable’ ih 

2055. Hyperbolie-Relation in Geometrical: Optics. (Zeits. 

f. Physik, (23. 1-% pp. author gives; the mathematical 
theory, of; the ‘hyperbolic. locus: followed..by,the image of,a«point:formed 
aithin lens or a shallow concave mirror, which moves.towardsjor away 
from the. projection of that point on the axis of the lens or mirror. ' The 

ofigili coordinates is the position of the'second fotal' point'of théens 


2056. Rotatory Crystalline mgch . {Comptes 
178. pp. 1828-1831,,May 26, 1924.)—-Wher an. active substance 
‘passes from the liquid or dissolved state to the solid condition, a consider- 
able' variation is\generally found in the rotatory power, sometimes aééom- 
‘patiied by changé ‘of sign.’ On the other! hand}the’ author showh 
that 'the rotatory: dispersion ‘appears to°remaim constant. ‘Work)is now 
described” for’'coloured substances whose: permit 
of very appreciable comparison, and results ‘are included’ for potassium 
red substameé “which ‘crystallises' in the 
rhombohedral system with the symmetry of quartz; whose aqueous ‘solu- 
tions: ate) remarkable’ for their’ intense: rotatory power and anomalous 
dispersion. Jaeger’s work is referred ‘to.’ This*identity of dispersion 
in the case of transparent substances and the'relationship of the dispersions 
now found for coloured substances are’ shown to receive a simple explana- 
tion ‘on’ Drude's*theory.’ The phenomena found are’ td those 
given by ‘fot dipheny!- BSH. Ho. 

2057, Tusbid. ‘Media. Carrelli.. (Zeits.;'£. 
Physik, 24. 37-40, 1924.)-When polarised light is. passed. through 
a turbid; medium ;and, the scattering examined in different directions 
perpendicular, to the. primary) beam, not only the, normal Tyndall effect, 
whose intensity is a maximum in a direction perpendicular to fae? son 
(Of thevelectric véctor*in the ‘primary beam, *is‘*observed an’ 
scattered Beart’ is found in’ the direction the Sf the primary elébtrié 
vector! This beatn’is considerably-richét ‘in short waves than the'propet 
Tyndall effect; ’ ‘and its electric vector is 'in’a plane parallel to that of the 
beam. Wheri‘ the particlés' are ‘few°in number and ‘small ‘the 
effect’ not observable. they the beain in’ ‘question 
is completely” polarised: ‘With still larger concentrations 
nolouger‘complete:° Fhe" theory'of the’ ‘effect is discussed: AL'S: 
2058, Bramiuation of Crystal. Methede Conve- 
Source of Sodium Hawksley. (Phys. Soci, Proc. 36. 
p- 210, a simple which can 
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be. anh ordinary microscope, and which has been 
specially, designed:to increase-size and definition of the! interference rings 
observed: when wniaxal; or) biaxal.crystals ‘are examined: in; convergent 
‘Benard. (Rev..d'Optique,. 3... pp... 127-136, 1924, ) Describes 
a form. of optical apparatus designed for sho e honeycomb, appear- 
ances presented by a thin layer of liquid pr on. a flat plate heated 
from below [see Abstract 2078 (1901)]. The system is fully described 
in ‘the paper} togettier with'the details of'a particular apparatus used for 
demonstrating *this*phenomenon at the T\S.F, exhibition: ‘The! method 
maiy’‘be ‘extended to: the study ‘of the small changes of Soonsgrnyattd index 
2060, Photoelectric and Photochemical Activity... ‘oO. W. ‘Richardson. 
(Phil, 47, pp...975-976, May, 1924,)—-The. conditions under which 
a formula for the photoelectric activity of radiation, developed by the 
author prior to and independent of the publication of Bohr’s theory, 
may be effectively’ identified with a formula ‘Kramérs and 
Milne (see Abstract 833 (1924)} are discussed. A, Bey 
2061s: The of the Latent Fixing: (hi) 
A. Lumiére and A. Seyewetz. ‘(Comptes Rendus, 178. pp: 1765-1771, 
May notesare given relative to the process and 
results of ‘fixing the photographic plate before its development.: \Par- 
ticulars. are given of the fixing and developing:solutions ; in the case of 
the former.a solution of sodium hyposulphite and ammonia. is employed. 
Alseries.of photomicrographs is given, illustrating the effect upon ‘grain 
size of the duration of development after fixing. In the ‘case of the Lumiére 
gelatine; bromide: plate used, there .is:a marked reduction ‘of grain size 
when. development is, continued for one hour after:the plate has been 
fixed,; as.compared with the. results, of the normal development’ with 
diamidophenol; ;; The: sizeof grain. is) shown to. increase,/progressively 
with time of development, after fixing has oocurted, the longest develop- 
ment period in the present case being 48 hours. Intensification of the 
silver ‘irnage iodide after'the process of development fdéllow- 
ing fixing is shown to result in an appreciable increase 'in' gtain size. “It is 
shown also’ ‘that the method ‘of development After’ fixing ‘etiables ‘very 
2062, Radio-luminesconce and Part;; 
Kk, Przibram. and Elizabeth Kara-Michailova. (Akad,,. Wiss.; Wien, 
Ber,.132,;24,,.No. 7-8. pp. 285-298, 1924,)-—The previously raised question 
whether, the radio-photoluminescence, is completely. a lighting-wp |(raising 
of ;the. central temperature), in Lenard's, sense,'or,may not be partially 
also.a, pure excitation (action photoelectric electrons), has hitherto 
not, been thoroughly. decided. Radia-photoluminescence, which is prob- 
ably due to energy, furnished by the.B-y-radiation, is exhibited, by 
even fifteen years after the action of radium radiation upon it. Kunzite 
isalso through spark-light excited to longer after-illumination ;- ‘alighting-up 
by visible light cannot in this’ castiyet/ be’established: »Several specimens 
of fluorite; which’im the natural condition ‘in visible 
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fluorescence or none; at:all, give) after the radium ‘radiation; during the 
illumination; beantifal red fluorescence (momentary: ‘radio=photolumines- 
cerice).*» The! brightness of thé luminescence‘of! some fluorite in‘eonnection 
its dependence upon 'the duration of the-radium fadiation“has been 
photometrically: measured ; maximum ‘may: 
owhich theoretically: simply expresses: the! ‘excitation, 
falling-off and dissipation ‘of the: 
light sum due to:radium radiation.isinieasured as a function of the:duration 
of radiation; for thefirst. the earlier obtained result:is established for the 
latter a decrease of the light sum ‘with longer ‘radiation is shown: Photo 
electric: measurement: of the radio-photoluminescence*in light distributed 
im the: spectrum ‘gives’in ‘verification of the only 
aimaxinrum, and for»kunzite between°52§ and: 550 for fluorite from 
Sarutal'at'450 for ‘a fluorite from:Oberkirch and apatite from: Auburn 
“192068. Fluorescence of ZEsculin' 
(Phil. 6484656, ‘April, 1924: Perriri 
thatthe emission ‘of ‘fluorescence’ by” “gubstantés ‘is‘due'to ‘thé 
flashes of explédéd Then has ethitted 
fluoresterit"light ‘would have “completely power of ‘fudréstence: 
W."Wood ; 'tratisforming ‘fluorescent solutions by tontentrated sunlight; 
found! ho" satisfactory confirmation of Perriv’s’ nor 


soltition ‘of Gan ‘be made fora 
striction Of its fluorescente When y 
The’ author of the has 
and using as standar d ‘sotution 4 parts 
of weight. “The intensity of ‘fluorescence em 
'8/160,060,000' could The ‘esculin we 
attained : ‘ftuokescént pat ty "86 u tion’: depen 
it is greater for solutions that ‘for® 
lutions ete the same concentration. (2) For solutions of equal concen- 
tration the initial rate of transformation by, ultra;violet light, and,ezone 
ig greater for organic thay-for aqueous. solutions, but. solutions 
require, a much longer, exposure for complete transformation. (3) 
presence of a solvent is essential for the transformation of asculin ; 
violet, light and ozong, produce ne. change in zseulin powder; \(4), Veri 
cation, has been obtained of the previously ascertained fact that a soluti 
can. be made to. fluoresce, without, being destroyed, by exposing it, either 
in an evacuated glass tube, or in. a. quartz tube surrounded by a transformed | 
sgjution,, Thus (the extreme ultra-violet, rays, being cutoff) it .i¢, shown 
that the decay of the fluorescent aes is due to the action of = extreme 
io 2064, Supplied | Energy; ‘Spectral «Intensities “and 
Alterations: in» Different Media; Hamburger: Electrocherti. 
Soc.; ‘Trans| 44. pp. 271-282, 1923.)—The conception of the unity of optical; 
VOL. XXVIi—a.— 10924. 
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-chemical,.and: energetic rélations theory; and 


the (Rutherford-Bohr: interpretation of: atomic structure, does not: admit 
@f am essential: difference between: chemical and. physical: changes.» The 
author, using the photographit:method indicated by Holst-and Hamburger; 


has obtained :results for simple-gases: that showed :for:every spéctrum ‘line 
(except the.argon spectrum)or band:that the emission:is:always propor- 
tional: to.:the! supplied venetgy::» From: ‘these! results,and‘a consideration 


of data on the negative glow, theduminescenti are discharge, and the single 


linexspectrum, ‘it: is;:now concluded that: in. igenerali ‘there is,!»in widely 
differing! kinds’ of electric, dischanges ‘in! gases; |always proportionality of 


the o¢curring; ‘radiation and: electro-chemical; dr photo+chemical reactions 


‘with ‘the: supplied: energy, provided :'the ivariables: are kept) within those 
_limits,in which the character of the bearers: (luminiseence centres) remains 
unmodified.): Im mixtures:.of gases, for which: chemical: action: is :con- 


takes place at:electrical discharge, ‘which action 


always manifests itself also spectrographically. Dislocated--that 

excited or partially ionised—atoms play important parts in the explanation 
of observed on collisions between.slow electrons 
‘and; atoms,.spectra electrically excited,, catalytic .phenomena, | and 
reaction, velocities, .Regatding., the latest..category \by,,way of example, 
the dependence of the, reaction, temperature on the nature. of, the. metal 
carbonate, used in the cyanide process,for.the fixation, of) nitrogen. ,is 
explained;,with, the. aid of. data, for 


ob 
| Quantum Theory of ai ion. . A, Krame: 
2. pp. 69-87, 19: 24. is made to at a, con- 
“si tent « description of optical phenomena by. connecting th le. discontinnous 
effe ts occurring in atoms, Solved | in the quantum theory. of the exchange 
and momentum between Jatter and radiation, with the 
uous radiation eld involyed in the wave.’ heory of ‘Einstein's s 
of pro bility laws tudy. of the stationary, states 
atoms and of one, stationary state to another 


fundam entally introduced, into the argument, which is specially 


veloped to. yes the study. 9 the capacity of interte ce of spectral 


‘Media.’ Chipart. ‘(Coitiptes pp.’'18061808, May "26, 
1924. Poyntitig’s theoreti,’ ii which the’ light rays ‘ate ‘regarded 
as’ the ‘lines “ot ‘energy ‘fdw;' it’ follows ‘thatthe’ ‘vector is’ this 
‘product ‘of the radial Velocity and the electromagnet energy.’ “Optically 
active ‘media’ being’ essentially dispersive, it is to investigate 
‘whether he’ Velocity taken’is the Velocity of phiase or°the’ ve 

of ‘amplitude. “The ‘author shows,’ by treatment given’ in 
‘thé paper, tliat the is'thie velocity Ww. TW. 


4067. Electromagnetic Theory of 
(Comptes Rendus, 178. pp. 1969-1971, June 10, 1924.)—A continuation 
‘of :previous:: work: (see ‘A bstract extending: the’ validity of 


Peynting’s' équation tothe boundiry.of an ‘optically active:medium: 


a 
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ization of i Réstnance: Radiation: ; Gu; Breit. |) (Phili 
Mag. 47) ‘ppo: elaboration: of: the 
consequences of the Zeeman: effect:in resénance radiation: is: shown to give 
vin ‘fairgagreement withthe observed: values of» Wood and 
Ellett for sodiurh in 4:strong magnetid field, or in ithe iabsence of a field. 
Binsteit's considerations fAbstract:654 used asa basis.of the 
calculations. If considerations!sitiilar to those:applied soditm: should 
be carried out for mercury, similar ‘results would: obtained, whereas 
Wood and’ Ellett find” 90 polarisation: iin: the of! a:: 
field, the! corresponding’ value) for:sodium result, seems 
to imply that the incident wave has orientating influence on ‘the “ corres- 
ponding ”’ radiating mechanism. The value of H, which suffices to estab- 
lish the’ space‘ Qtantizing appropriate rhagtétic field) teritatively 
brought! into connection with the period }fthé 
Owith the time constant + of! theatom! Numericaliagreement ‘is 
attained in’ ‘the tase’ of mercury if: roy 10—% rather than: 
Evidence in favour of of It is suggested that 
all ‘collisions ‘are’ effective .incanding fluorescent! émission; since this 
also explains 'the measurements of Wood! tn the time lag: of fluorescence 
in? meteury The of sodiuny is treated on theassu 
2069: ‘The Thermal Equilibrium between Light Waves and. Sound Waves. 
Ey Schrédinger{ (Phys? Zeits, 25. Feb.’ 
(1922)]’ has’ shown)‘on’ the*basis of classical considerations, 
tw light wave of length A will’suffer some amountiof regular reflection 
from’ ‘aft advancing sound wave of ‘length: ‘case'is similar; in fact, 
to téfiéction “from 'a ‘lattice; and in’ the ‘ordinary ‘one ‘obtains: the 
well-known Brggg’formila 2L sin? ='A ‘fora reflection of the first order. 
Th ‘the’ present ‘papér the same formula is obtained: on ‘the’ basis: of ‘the 
quatitum*theory ‘This ‘result is applied ‘to ‘the! equilibrium | conditions 
which hold when ‘radiation ‘traverse’a !medium) ‘the molecules! of ~which 
thermal energy'of vibration: For the:thermal energy of vibration 
resolved ' into’ a “series ‘of formula derived 
ve applied ‘to ‘all’ the energy exchanges’ which “Along” these 
lities the basis of certairi assumptions, two: methods aré:givento 
stein ‘and ‘H, Burger! ((Zeits:«f:) Physik; 24:1) ppv 41-47, 1924.) 
—Previous measurements of théeintensities of the components of multiple 
spettral lines led to results that could be expressed by certain empirical 
rules [see Abstracts 1454 and 1455 (1924)]. In the present paper the 
theorétital significance’ of '‘thése expressions is fhvéstigated, and. thie above 
intensities are brought into simple relationship with the statistical constants 
of the' states and ‘the-coficeptions of emission’ and ‘incidence probability 
which have ‘béen introduced’ by Binstein into the radiation theory. 
od sit Ge el didt Hei 
Interpretation of Dispersion on: the Quantum: Fi 
Herzfeld, :'(Zeits. fi'Physik} 23. pp::841+360; formulation 
of a‘dispersion: theory°on jthe assumption 
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instead waves‘ is possible’ if one. assumes ‘that \atome<can 
arrest such quanta as do ‘not fulfil the*(Bohr: frequency condition, and 
after‘a short-time again emit: them ‘in’ the original ditection:.or scatter 
them to’ tlie side: ‘Thé delayéd energy’ propagation::postulates: the: arrest- 
ment of quanta emittéd in a forwatd direction > the-altered: pliase propaga- 
tion ‘postalatesthe’ modification) ii movement of: the shared -electrons 
indicated ‘by Wentzel! [Abstract Ror'such quanta as'do riot 
fulfil: the Bohr: condition: the time-of artestment: must be of the order of 
for such it must ‘be: about, 107 %iseconds. It is shown 
Radiation... Wik. Davey;, (Frank. 
April ,-1924.}—Radiations ‘classed as:wave-motions are. such as cannot, be 
affected: bythe: presence of an immaterial agent, such as an; electrostatic 
magnetic field.in their paths; and,are: usually considered to. differ 
from each, other in, wave-léngth,:egi radio; infra-red; visible light 
ani ultra-violetlight: waves, X+ and y-rays.~ Knowledge of them is based 
on experiments: which either with the. material substances, in the 
source: ofthe: waves,’/.or with material substances interposed in., their 
pathy 7.4 the study of these radiations is really that of the nature of;the 
atoms of material substances and of interactions between these atoms and 


radiation: Many. brariches :physics..and chemistry, have: contribu ted 


to. such istudy;and it.és, the: purpose of the present ;paper-te: show ,what 
these contributions.are; and: how, they are related to ‘the: general problem 
of radiation.» Section A. discusses material substances-,as sources of 


‘radiation,- and: commences by ¢orisiderations based.on experiments which 


are not directly:connected with radiation; The work of Themson; Ruther- 
ford;:and Astoniis briefly reviewed ;.following which-come.discussions of the 


static atom ‘from chemical-and physical, view-points, the configurations of 


electrons,. the ionising, potentials.of gtatic atoms,.and compressibility. of 
It.is shown-that:a:law of force.of the. type;necessary to stabilise 
a ‘fstatie atom, and derived by Thomson, makes.it possible; (1). to deduce 
the law relating the atomic-dimensions.to ionising potentials, (2).to,caleu- 
late' the potentials of various elements, and (3) to calculate their 
compressibilitiés. Next., come considerations based. on; experiments 
which have do: directly, with. radiation. These include, black- ~hody 
radiation, the theories of Rayleigh, Wien, and Planck, atomic heats, 


and chemical reactions. The concluding part of this preliminary paper 


deals) with, Bohr's' theory: The opinion,is expressed :that the, difference 


between" the two atomic pictures (staticiatid Bobg),islargely a 


words: The sexpositions: are 'to-be concluded in a: ‘senond Peper 

May; 23024,)>+This: paper jis a. continnation,.of previous discussion of 
the subject {sec-preceding: Abstract], and commences with an examination. 
of the static! andi Bohr: atoms, stating that! the, correspondence between 
the! two: pictures..is so close that often the same terminology may be 
employed for both. A large mass of physical and chemical data seems 


péint. cowards ‘the: static presentation of atomic structure; suchias is 
given! atom, while:data, from. 


the «<Bohr-Sommerfeld -picture. By;:making: ‘appropriate: assumptions. as 
VOL. XXVIL.—A.— 1924, 
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to'the law ‘of electrostatic force between unlike: 
the quantum theory; the two'pictures are seen to’give identical results: — 
Most ‘experiments dealing with the material substance whith finally 
receives the radiation are consistent with either a corpuscular or a spreading 
electromagnétic'wave picture of radiant energy\**' The photoelecti#i¢‘and 
thé photographic effects seem quité inconsistent’ with’'a spreading: 
wave theory, but are consistent’ with any form ‘of corpuscular theory. 
Experiments which concern the scattering effect of: material: ‘substances 
placed’in ‘the path’ of radiation are ‘consistent witha’ spreading-wave 
theory only’ if propér assumptions ‘be ‘tnade’ ‘to: the: velocity .of the 
scattering’ ‘electron. They are’ all: consistent!‘with the -electromagnetic 
dart theory, and with any form of corpuscular theory.) Data.on absorption 
afid traistission, together with the absence of arly effect on: radiation 
by a pure electrostatic'or magnetic field, make:only' one form of corpuscular 
theory’ tenable—namely, Silbérstein’s ‘‘ dart theory:’’—in which darts are 
pictured “as ‘trains of electromagnetic waves of tiny cross-sectiofi,; so that 
each.” dart’ is an entity in itself. The “dart” theory does not deny 
the existence of spreading electromagnetic waves such as are found in 
radio’ work,’ but-merely assumis.that the tiechanism of radiation fromthe 
electrons in atoms atid’moleculés is suth’4s to produce tiny beaths,: which; 
by feasoni of somie focussing’ action in the atom, are propagated little 
of no change in cross-section! ! Such a theory is consistent with:all known 
experimental facts except one,’ namely, diffraction from»Fresnél mirrors, 
and; ‘what amounts ‘to' the: samie thing; diffraction from a: birprism. Int 
view ‘the recent rapiduprogress. of such a theory;due to. Duane: and 
Compton, this single remaining ‘may soon’ The 
52074) of Dispersion and Bohr's Theory of A: 
Kramers. (Nature; 113) ‘pp: 673-674; May 10, 1924:)-+A. consistent. 
deséription the phenomena of dispersion, reflection, and scattering) of 
electromagneti¢ waves by material media can be given on the fundamental 
assumption that an'‘atom, ‘when exposed ' to radiation; becomes a:source 
of sécondaty spherical wavelets; which’ are coherent: with the’ incident: 
waves, This is briefly sketched and ‘the:present note: is preliminary to 
a ‘more: detailed paper later, which’ will'show that: employing the corre-, 
dence principle it! is‘possible to:obtain an ‘adequate description of the 
tivity’. of the atoms regarding their interaction with radiation, .On, 
this theory the above picture of the mechanism underlying dispersion 
afid stattering phenomeni is’essentially:prestrved, and laws are developed 
P(atiplitade) (a unit vector),and ¢ (phase-difference between. 
the! séconidary ’ ‘anid ‘primary’ waves), which characterise the reaction:of 
atém ‘in’.a given’ state against ‘exterhal radiation, with the. peculiarities 
The’ transitions which the atom may perform to other stationary states. 
e ‘present ofthe quantum ‘theory does ‘hot allow:a vigorous*déduc- 
tion of these Taws, but a simple expression’ for’ P is established, whichi 
is’ the "condition; ¢lditfied ‘by’ the principle; that, im 
region Where" sticcessive ‘Stdtionary ‘states an’ atom: differ: only” 
little from each ‘other, ‘the interaction between the atom: 
and the‘ field ‘of radiation tends to’ coincide with: the interaction ito be’ 
expected ‘6n thé’ Classical’ theory “of ‘elécttons, »Ladenburg’s’ formulai<is: 
discussed’ briefly, “his: being equivalént-to thé author’s:if'a certain term: 
be omitted, 7.¢. wherl' only posit term’ 
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since:the:atom!.can then perform with 
‘Doubdlet Dalian, Soin, E, M. Geddes. 
(Ray.. Soe. Edinburgh, Proc; opp.) 14-20,. |1993-1924.)—Previous 
experiments by:the author seemed ‘to indicate.a, gradual decrease in the 
doublet ‘separation:in-passing from H, to To. investigate point 
further,a long tube'was used, arranged so that 160.cm, of the tube could 
be immersed in liquid: air, though »only 20.cm..of the tube; was, actually: 
used: to: illumine the slit of! the.spectroscope. . An echelon.grating..of 33. 
plates: was used.: «The tube was ‘excited with.an induction-coil, and exhaus-, 

tion effected witha Gaede pump., Hg was, obtained well. separated;,at 
asparticular value! ofthe ‘pressure, a constant stream of .gas was 
drawn ‘through the tube») In liquid values; were: 0,841); 

2076. Raies Ultimes the (Comptes, Rendus,, 
198: 1368—1369,.April : 14, appear out of 
all proportion to: the amount of metal present.as.impurity, so that their, 
non-appearance can be taken as.a proof.of the absence,of the metal con- — 
cerned::' This suggests that the mechanism which produces them is di 
from that:responsible for the emission. of the. lines: belonging to the metal. 
whichi:formis: the: electrodes. The present the 
facts ofthesappearance of ‘‘raies ultimes’»in 

‘Comparing the same arc at atmospheric, (pressure and, reduced 
pressure, in the former case the “ raies ultimes of the impurities and the 

 fldme'$pectra ‘of the electrode-metal'are hardly, visible, while,in the-latter 
Case both are strong:’: In air thé principalicause of emission.is temperature, 
While’ vacuo ‘it is. some: mechanism connected with the cathode.'; Thus, 

théenfiame ‘linesofthe» metal and the;‘{ raies ultimes.”’ of the. impurities, 
which require little: energy; ‘will ‘beothe: ones,to.predominate in, air,,, If. 
a métal contains an/impurity of higher ionisation potential, then. lines of. 
the impurity ‘should ‘not: appear,’ as) the ‘potential. difference ,across the. 
electrodes ‘will: be'the ionisation potential.of the: metal,.., This, does,oceur. 
im vacuo, ‘This: onigin. of the,‘ :raies. 

DR. Borerate: de Physique.et le.Radium, 5.. 
pp.” 83-60, Febi, '1924.)+-A ‘summary: of; the quantum. theory. of ,band. 

spectra; beginning’ withthe: work of Deslandres,, The; author) attempts, 

- 2078. The Theory: Specira,:. Tartakowsky.. 
Physik, 24.2. molecule is now, regarded as the, 
carrier of band spectra and the eseillation quantum:number for dia 
compounds: is found: not limit, inversely. Proportion 
toxa constant: savhich depends; on :the, nature. of the asymmetric. union, 
molecules, is a: consequence: of .the theory of; asymmetric Satay 
recently: derived iby the: author [see,Abstract 1756, but | 

_berderived fromthe: Kratzer theory..of, the rotation-gscillation. ; 
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It: has been established that thé: limitation to: the qiantum numbet (and: 
to the spectra) follows from: the demand that the motion Obatomic systems: 


the ‘oscillation quantum? number,.as also: the»pdsitions ‘of the: last: ‘uppér> 
bands; have :been: evaluated on :the ‘basis: of considerations from wltra-red> 
absorption spectra; asymmetry ofthe oscilldtiotiiappears to increase: 
| -webe excited: by thot | 
cathode: anda hollow asi a field-freespace.: 
The:intensities: of: H,} and -A463¢ (the' strongest line .ofi the secondary! 
spectrum) were! compared by photographing: the lines:and measuring the! 
intensity)of ! blackening «with :the>Hartmann «Curvés’ 
dre ‘given: for ithe ratio: Hy/4634:and- :Itis found that; : 
besides) electron. vélocity, ‘there are-other factors which are important in: 
affecting the..equilibrium between’ atém and -tmolecule: (as: shown by: the: 
spectra))}-(im -particular, ‘catalytic: action; of walls!of-the tube (as: 
previously pointed out by: Wood) and: the: presence of.impurities, such: 
as HCl and water-vapour.. boe dodo meewtod seit lo 
2080, Randall: (Am: Phil; Sees; Prog 
opp. 826-340, in; the infra-red region, is primarily’ 
concerned, vith. ‘the near. py andthe «underlying: 
idea is to develop experimental methods !which; will! permit :the imeasure-: 
ment band spectra with such: accuracy and:complete.) 
nes& thatthe results may become integral: parts:of general spectroscopic: 
data. [hé greater part of tthe present; paper: is: con¢erned: withthe mone} 
recent: development.of methods of determining :the/fine structure of :the: 
absdrption bands of gases andthe. contributions: which these detasmake; 
to.the important problems of atomic and. molecular structure. . Lewis 
Paschen \first. used) gratings to: atlalysé. thei characteristic radiatians 
off gasés vand.. polices — 


are used upon bands lying below 2. This’ gives a spectral range of 
about:(9\A.oupon are vsed<for 
bands:at lougdr-wave-lengths.! Barker hassxpled severaheobelette gratings, 
which successfully conserve the energy-in the regions-of the: bands investi} 
gated. « The effectiveness : of: this.) methdd,s which) uses the, maximem: 


they offered of giving very definite and exact information of the structere, 
of the molecular systems taking part in the absorption. The great arene 
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nor fadiate energy: the case:of molecoles} thrée kinds of transitions ard 
possible; one:electronic and two 4tomici» molscule store; energy: 
both bythe vibrations which may exist between its component atoms:and: 
by: its: totation:about one or:more The three: types Of ‘transitions 
offer; through’ their possible» ¢ombimations;,' ‘together! :the:coupling 
effects; for: explaining “even! so complicated. spectra’ 
spectra;'; ‘The ‘bands ithe near infra-red! appear:to be dne:to: 
the two atomic transitions alone. This: paper: endeavours to show: in' a 
qualitative way only how the characteristics may be accounted for by 
radiation as sliown by lihe'spectra. evil) brik, 
"The: molecule is considered: In Heh: gas in! its normalcondition’ 
there; seems ‘to:be no vibrational energy.:: :Its''molecules, however, may: 
amy rotational state;:: In diagrams ‘of:oné bf,the bands:measused 
by! Inmes:each:line:appears ‘doublet: interpretation:is that the: 
Gh atom is: isotopic.'; The vibrational energy’ is:a function’ of ithe masses’ 
of :the ‘vibrating’ ‘atoms The computed’ differences: of the ‘frequencies of. 
the limes due atoms:of atomic weights 35 and 37 agree with the! 
differences between) the observed: ‘lines: within experimental error.) 
this method ‘of detecting isotopes: differs entirely: from’ the positive ray 
method: of Thomson and Aston it is: highly desirable to develop it further. 
Thie.absénce of a line between + land — 1 in all the bands of the halogen 
hydrides, and presumably also in the case of methane, is evidence in favour 
ofthe half-quantum number for’ inditatihg stationary rotatidnal States. 
furnistied by the results of ‘applying strong electric 
fields'to the absdrbing :gas:' Barker, tin his experimental work,' finds: no 
measurable shift:of the line ‘His results: confirm, therefore; the use 
of: half-quantum It cannot be ‘said thatthe problem of ‘the 
molecular structure of simple molecules has been solved inthe sense that 
the problems of’ the atom and) ionised helium have been ‘solved. .The 
situation is' more analogous 'to:that of the heavier 
bi Qualitative Studies: of the Absorption Speciva of Organic 
(Comptes *Rendus;''178: pp. «1530+1532, 

Mays numberof orgatiic compounds! have been studied and 
‘general 'rulés drawn up ‘with respect ito the variations in behaviourtof 
different:types of structure, such as alcohols, anh 


~~ 


Qualitative Studies of the Infrawed: Absorption Spectra of ‘Organic 
Bodies: Ji Lecomte; ~Comptes ‘Rendus, 178; “pp. 1698-1701, May 19; 
192%.)-—Following’ previous results’ (see preceding Abstract): the phenomena 
 @ttendant! upon isomerism’ and effects:'dppearing “in ‘homologbus series 
been examined.’ It is found: that:the:infiuence ‘of the form’ of the 
ca@ttbon chain is small: The classical. dispersion: ‘theories: donot the 
facts observed*in the case of organic substances, the! quantuth theory: 
to 2083:: Interference Bands Produced by Mica and the. Use of Mica Windows 
‘pedtroscopy. Meyer‘and: Astrophys. 

VOL. XXVII.—a.— 1924. 109 
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BB: pp, 252-258: 1024.) —Sheets.of mica placed.in.a:beam of 
red radiation, may introduce large variations,in, intensity, ge 
due;to interference, as.is shown: by. an. illustrative,graph.. graphs 
show that: the wariation introduced by. a, single sheet mica; is regular, 
and,amountste.abont 10:% in the region of When mica.is used for 
-windows.of absorption; cells, the. use of.compensating..windows cut from 
the same sheets of mica is in general not effective in, compensating for the 
waniations:in intensity; due to interference. ..Jf,a.sheet of mica,0>05,mm. 
thick.is placed, in: the beam, with.the normal.to the sheet: making an angle 
of 80° with, the axis, of, the then; 
Interference-free Cell.-~A cell which, eliminates.i interference effects. 


pp. 294- meth ant 
with, ch pli under the 
reparation of the plate it is bathed before exposure 
1¢ preliminary lighting ; the method of EAN of the plate to. the ult 
red spect nin , She developing and Sing of the exposed plate.. 
“Physic, 28. 5. pp. 324-382, 1924)—If the observation 
‘arid’ ‘Abstract 1861 (1923)}"on’ ‘the ‘polarisation’ ‘of 
résOiance tadidtions in magricti¢ field ‘dati be explained as Zeeman 'effects, 
aeration the: Various ‘Zeemiatt’ types ‘for’ ‘single lines, ‘al 
can ‘be completély explained. the present 
‘Whilst ‘the diferente of the maximum dégree 
whe the Gantt deen ofthe dae 
strength’ by ‘which | this’ pe isation is causéd ‘in’ both” cases 
he cal fields of the neighbouring’ molecules.” ‘Whether 
Tal 


ecided by spceial ‘experiments, 
of othe 4:H) (Zeits.:4; Physile; 
28) 208+323) 1024.)—-In this paper it: isshown that the (C4-H) 
band 'dt :to exhibit itself bythe combination of: four 
initial terms :with® an end ‘term belonging ‘to: themwi: The end “termhsiare 
shown |quantitdtively by the formula of Kramets and Pauli {see Abstract 
1396 for diatomic: molecules.:: The!impulse moment’ about the 
atontic Combining line is given as‘ ‘The initial terms can be shown 
through the same formula. Through the combination connection between _ 
theband 4960'and ‘the j-band 3900 it is shown that both have thie same 
condition of:molecules.( The combinétion’ defects are explained by 
thé existetice’ of’ sélection rules; paft. of the possible 
combinations. ‘The question as to the nature of the carriers of the'bands, 
Series Spectra of Boron. S.:Bowen.and.R. A. Milliken, 
(Nat.| Acade Sei.,, Proc: 10. pp. 199-208, May, 1924.)--The authors have 
VOL, XXVII.—A.— 1624. 
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previous paper (Abstract. 1466 that ip 

hot-dpark spéctta the strongest lines are usually those:due to the stripped 
ator which’ ‘lost’ all! its electrons and»beconte sintikir — 
to ‘the hydrogen ‘atom, circular ofbits are assumed; ‘the wave-lengths 
‘to: be expected Gan Casily be calculated: This is sufficiently accurate for 
Aarge orbits, where ‘the electron at no part’ of its path comes close to ‘the 
but whete the orbit is a flat ellipse better accuracy‘is obtainéd 
by‘<dividing ‘the ‘cotresponding values for ‘lithium: by Several lines 
3000, ‘arid in‘ addition: the’ doublet ‘separation’ of ling at 678 A. 
was measured in orders up to the sixth and found to be 0-15A. ‘Two 
other’ doublets were found having the éame: frequency ‘difference, and 
series. 


d-ved Absorption Spectr bon Monoxide. if, F. 
M y, study of the infra-red absorption’ spectrum of CO’ ‘Was 
ndertaken in order, if possible, to obtain’ more evidence for thé fey 
of quantum considerations to molecular behaviour. ‘The spec 
ry de bed’ in some detail, and is'of a ar combination 
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Lilien digaiost continuous spectrum: of the spark; ithe 
extending:to the tenth Balmer line, ; By adjustingvthe relative intensities 
of thé light of the spark and of the glowing hydrogen, spectra were obtained 
with: Phy andsH,y! either bright dark, while:the higher:members of: the 
series:remained always «dark.» Spectra «were produced showing »H,-end 
Hy darks but with a:(brighit These | phonomena:\are 
The! Shectrum; of. laniaed 
Rendus,(178. pp. 4701-1704; ;May..19, 1924. )—-Continuing, 
fAbstract,1876(1924))] an arrangement whereby mone light may, beobtained 
3s>deacribed, enabling feebler. lines ;to, be; photographed. Ip, this; 
Nbryiimteresting results have been obtained... A.table, afyobserved. wa 
lengths is given, and the origin of various lines discussed. Thus Na678 8 
While the Very’ feebtd-A460 1 appears-td belong doubly-ionised lithium) 
“VOL. XXVII.—Aa.— 1924, 
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doublet, with, maxima, at 

4 band at.4-6643y is obtained. There Vv 
| the band... The moment. of inertia 
of the CQ molecule is calculated. to-be 14:9, 10774 the distance 
between. atomic centres, being 1-15 agreeing. very well, with 

[Abstract 1621. (192])] and. other ,workers.. 

4 23, 593-597, May, 1924.) 
scharges were. passed through an under-water, spark. in 
series, with, a,.tube, 75,cm. in length, of, moist hydrogen at a pressure, of 
a 0:5mm. of mercury. The light from. the spark traversed owin 


STORM 


gorresponds. to the, spectrum of hydrogen, factor OR instead, of 
appearing on account of the.greater nuclear, charge ;forilithium;, Et is 
found, that A7600, (2S, --, 2P), corresponds,te the 
of ionised lithium. Another line,,2934, belongs.to 
ionised, state with abnormal. coplanar 

¢Using:Sommerfeld’s relation. between the: ‘constants p,,d,: ‘ation 
ionised atom and, p*,4*,of the arc spectrum, of,/the- preceding; atom, 
level 1S of lithium, has an energy, 647; voltsand-for 26 19-9 volts.;\;/Now the 
_AMifference ; 1S. 44-8 volts, representing; the. transition from; para- 
_ortholithium, is, precisely equal to difference of potential 
through) which) a bombarding electron. must; fall) in order ,to.excite:A2934 
{Abstract 1175 (1924)]. The lines 1A4678, 4664 may be first terms.of 
. Bergmann series of the verge 
Metcalfe and B, Venkatesachar.. (Roy: Soc., Proc. 105., pp. 520-531, 
May, 1924.)-+The. of. the components|of the: 6461, 4...group 
1s, by luminous vapour is.examined,. using,.aLummer- 
Gebrcke plate and an: ab column,.100 cm. long, -All the satellites 
conditions; -- 0:237 A;;is absorbed,. but;to,a, much less. degree... The 
tTatio of emission to absorption. is found ibe-fairly, constant for all: the 
lines, with the same: exception.’ 
70; 237 A., can. be reversed on a continuous, bright background. The 

conditions. for.reversal are discussed... The bearing ‘ofthese results.on 
absorption, and ,reversal of lines, 6769 A., 6791 A., 
in. both of which the absorption. centres are,atome in the state 
1P, ,are also observed.) Two satellites, of the former..(0-044 and 
have: been. reversed: The effectiveness of long columns as 
radiators of weak lines is brought out bythe observation of the..feeble 
satellite — 04122 A. of 5679 A,, in the light. radiated from ‘the end. 
100-cm. columa, carrying a current.of 0: 06,amp./sq,. cm... Four satellites 


2092,. Ulira-Violet Naphthalene. Mapour. 
Henri and H, de Laszlé. (Comptes: us, 178. -pp«.1004-1006, 
March 17,,1924.)—The vapour of naphthalene examined, with a thickness 
of 30cm, at pressures varying, between 0-054 exhibits 
When the dow not seve 
the pressure does not, exceed, 0-22.mm a series. of eleven narrow 

ds is obtained’ having maxima at A,=,2784, 2778, 2750, 2740, 2710, 
680, 2644, 2613, 2590, and 2560 A... These bands are perfectly continuous, 
presenting no fine structure, . When the. vapour, tension is above 0; 22mm. 
@ new, series of bands is observed, whose number increases with, the. pres- \ 
sure, They. are. situated , between, 2820..and 3200.A., They. are: very 
narrow, and the authors have measured more than 400 of them, There 
are meg different series, of which the. heads are on the ultra-violet 
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0-8 showing’ diferent intensities, often having the 
of of doublets very Gldse together’) 
study’ of ‘the distribution of the harrow Bands that they 
41, +27 Peo and 7 to} This 
fortiula contains ‘fundarnental frequencies’: 1203-4, 
(emi) ‘which ‘correspond’ to the’ frequencies Of vibration 
‘of the different groups of atoms ‘which forin the ‘tiolecule'of 
‘It is ifiteresting to'note that the frequency'a & 474-4'is aboat ‘two times 
‘than ‘the corresponding ‘frequency in benzene’ and ‘its’ derivatives. 
‘For ‘benzene’ a 921-4, ‘for toluene "and ‘for’ ‘chloride’ of 
Et is deduced that the molectle 
= 3/65 .10-4° and that of the activated molecule’ = 10>. 
| The moment of inertia of the molecule of naphthalene thus changes Tana 
activation by ‘tays comprised between'3200 and 2820 "tonse- 
quently the of the’ atoni# inthis’ Miblécule Changed ii 
Guiting: activation. ‘The ‘potential of iotiisation ‘is about’ 10 volts. The 
‘transforination Of the’moletale, which appears sharply at a well- 
determined limit, to"which corresponds quick change’ in’ the’ s 
Of absorption; is a‘ general phenomenon’ found ‘by one’ of the ‘authors ‘for 
‘a wholé’séries Of the’ most different bodies. “The valtie of the monient 
‘of inertia of the ‘molétule “of riaphthaléné obtained by the study ‘of’ the 
Spectrunt of the vapdtir is very' small: ‘This ‘means that thé carbori att 
ate very ‘closé together in the’ molectlé’) their distance apatt ‘is- much 
inferior tb that’ of the’ carbon ‘atoms in ‘crystals ‘of diamond and’ graphite 
(1/54 and This result is’ in ‘agreement with the ‘tepresetitation 
atcétding to’ whith the bond between the’atoms molecule is ‘produced 
by valency electtons’ which have ‘symmetrical “orbits enclosing-‘the two 
atoms. "The sphieré which ‘envelopes’ the “orbits of ‘the four Valency 
‘electronsof ‘carbon has'a diameter of 1/32°A:, while the diameter 'of the 
orbit'of ‘the two internal electrons is‘0-18 A.’ ‘the distance between 
the’ carbons ‘molecule’may be between I-82'and 0-18'A’ Accordin 
to the special model adopted for 'the'molecule of naphthalene it is possibl 
‘the value of the moment of inertia; to caléulate the distances 
Between the atoms of carbon in that molecule. 


20%. Eimitted from Solid Nitrogen when Bombarded with C 
Rébys, and its Bearing on the’ Auroral Spectiim.” Vegard.’ 
Amsterdam,” Proe:'27. 1-2. 113-126, 1924: Comptes 178. 
pp. 115341156; ‘March “recently carried ou 
on the auroral spectrum led the author to'the view that the up ppet strata 
Of tie atindsphere ‘above ‘90 km, were” inaifily “composed “Of 
frozen into minute ‘dust particles. ‘These ‘particles ‘were sti yposéd to. 
_ ‘or ‘less: electrically ‘charged through’ ‘the photoelectric effect of 1 
sTays, and in this way gravity was “Tf this hypothesis 
is’ ‘he atiroral’ spectrum should ‘origiidte” fom “nitrogen; and 
atiould’ be type of spectruni produced ‘when solid ‘nitrogen is bo baited 
With ‘electri¢ rays." Above alt, ‘the green Tine ‘should be eculiz 
bow imhetits, detaits ve been carried ‘out 
at Leidesi, 'which "Solid ‘Hitrogén ‘with ‘cathode“rays. 
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vwere*put omand the nitrégen ithe 
voltage! increased 'to-200 volts ia line:in’ the: green: (5230 A.) twas seen. 
600: volts: tite ‘showed:twosttong green -lines near ithe, bine 
(ealledNQ), and another very: nedr the yellow: part ‘(called: 4): 
‘several ‘lines. relative intensities of :‘Nyidépend 
-endrmousty on’ the cathode-ray velocities.; ‘Thus; at 350:wolts tlisap- 
the lite Nyis seen; itis predominating. 
layer of solid nitrogen remained luminous and showed: the same green 
.@olour when the discharge was taysicut: off, amd 
_ even after five minutes the layer of solid nitrogen was still distinctly seen 
‘to? Aight. "The: mean’ df spectfoseopic and. 
--values obtained. fot 6230, and it' is ‘excited 
under’ 200 ‘volts; ‘while its intensity relative to' that Of the tégative bazid 
tiaxtimum at about 400:volts:: “Nj is’ excited at 400-volts, 
“A comparison with’the atirofal spectrimi shows that the’ strong auroral 
‘line liés in' the group Nj, while Ng is found to have a:position: corresponding 
. to’ Conspicuous line emitted! duringintetse attroral displays, and ‘hence 
‘conclide’ that the conspicuous) green auroral: spectrom is' due 
“to ‘the (peculiar ‘light ‘efféct produced solid nitrogen: im ‘both 
‘cases the spectra are domitiated by the negative band heads! 4708)4278, 
‘arid 8914; and both ‘in the ‘auroral spectram*and:in the spectrum of solid 
‘three’ strongést bands ‘are followed by'a second! head swith 
somewhat smaller wave-length, while ‘the relative intensities ‘seem! ‘tobe 
--the'same'in both’ cases. Again; appear in the two 
Spectra \with ‘thé’ same ‘relative interisities, while! the slow ‘fading ‘away 
the light after an ‘auroral display corresponds to the phenomena observed 
solid nitrogen; and it must be concluded that ‘the: typical auroral spec- 
from that element its solid: state.’ This!fact: must be 
‘taken ‘into account! with! respect ‘to theories ofthe’ blue of the ‘sky, the 
godiacal light;:the twinkling of stars, the colour variation of auforal, 
‘arid! thé ‘reflection ‘in the uppef strata of the atmosphere’ of ‘electric and 
‘acoustic waives.! “Again; if other besbroughit to emit-line 
spectra ‘when exposed to radiations, new posgibilities‘are given for under- 
"standing: the state\of the. stellar diebulee and the origin of nebular lines, 
ni {nformation’ ‘maybe obtained with ‘respect the 
‘bombarding rays in autoral displays, particularlyconcerning their velocities 
arid’ the’ temperatare’ ‘of ‘the dust ‘particles of The 
“physical ‘aspects‘of'the results are also interesting with reference to band 
and of' the’ spectra obtained utider various 
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ar and Hilger) spectrdgraph ;were 
udnly::four have been: previously. recorded. longer: tham 1864:were 
produced Aint tw6:ways, :andithose.of sharter wave-length by: the discharge 
‘éngth with'that calculated from the radiationipotential. / The itequencies 
Lof-all'the lines:are connected by: systems of.canstant frequency differences, 
-and thus the arc*pectrum' of phosphorus probably: obeys the Sommerfeld- 
.Kossel: Displacement ‘Law.: The’ frequenciesiof/ fifteen of| the, strongest 
ou 2095. Spectrum: of Tifanium:- Kiess and 
(Optical: Soc. .of America, Juand-Rev. Sci. Inst.-8. pp, 607— 
May,-1924.)—A brief. account-is given;of the.evidence forthe, ‘| dis- 
placement: law.” that series regularities of even and odd structure.alternate 
across the periodic table. Observations have. been,,made..on, the:,arc 
[spectrum -of titanium from. 2100 A.,to 9700 the spectrograms up to 
29004. being ‘made on a large type:E: Hilger quartz spectrograph. The 
omaultiplets presented.im the table belong either to, a, triplet series, system, 
to the quintet. systems, or, to, combinations; between, the, two systems. 
sAdL:the lines‘ classified belong to King’s [Abstract: 1415 (1914)], temperature 
lasses and Approximately 400..lines, of the. are. spectrum 
(titanium: have. been classified, in; triplet..and quintet, systems,) the 
dlowest level being anf level, that which: ther 
quantum number is 4.. An energy diagram is,given.,, 
The sprominent. low-temperature lines, ;of the, spectrum whieh. King 
has,assigned to, Class) L.are all, with one exception, members of;ff.and fg 
‘multiplets of the triplet system... In.structure the multiplets of titanium 
closely selection’ principles. for; azimuthal.and inner quantum 
mumbers; and.the intensity rule.;, All the classified lines result; from, com- 
by ler ‘between. terms. , differ 
veléctrons in the normal state.of. the atom: places two,in the. orbit, four 
-each, in, the and. 3,-orbits,.and two each in the 33 and.4; orbits. 
For! an. electron to-occupy a:4, orbit the atom, according to. this arrange- 
“ment, ‘would ‘have to; be in an excited state... The series converging to 
orbit: would be f series, analogous;.to, those occuring. in; the spectra 
the alkalies andthe alkaline earths, and would. resemble .in structure 
othe corresponding series of hydrogen.).. That such, -however,, is. not: the 
Lease for, titanium. is clearly. demonstrated. by .the. series. regularities pre- 
esented by the authors,. In the normal state.of the atom the series,electrons 
Mnlikethe hydrogen series. Vie. 


: omena 0 G.. 
L..Clark and, Duane ‘Abstract 2202, (1923)}, and ascribed by. the 
latter, to. selective, Teflection. If this. is. correct, the existing theory of 
Fadiation, requizes, alteration, and, specially, so, to explain, the abnormal 
the lines stronger than K,).. The author 
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by. arsintipl of; Duithe’? Catves, 
that. atisast the preateripart of the phdndriena depends on know? procedses; 
dor :the! present there setimsito: reason to makie:any Change .in: the 
existing ‘theory: « Fhe intensity differénces shown} Duane!s curves) for 
-€sligican be explainedoby the-fact that, asiddon-es:the waverlengths! fall 
Olitsiie/the heads of the absorption bands of the crystdl materiale Cs 
_and I, the waves suddenly apron far yg and with greater intensity, 


<The 


‘3097. Abs tion, M Certain. Changes in the 
‘Acad.'Sci,? 10: May, 169 of 
Of seconidity X-rays ‘the radiation front’ the’ sedentary 
to Contain tertiary tadiation' with’a high-fréquenty giver by 
‘the equation » where is ‘the freq of the*primaty’ 
critical ofthe "secondary ‘radiator. 
on the’ ‘secondary Xray at diffetetit a from thé 
‘radiation remained fixed; the: 
longer wave-lengths with increasing angle... 
Fhe authors ‘now ‘examide shift\ of: the: the 
radiation by.@ method described by (Physi REV. 22..p. 524):1923), 
the tertiary radiation: of silver (0-366 A) being studied; using absorption — 
screens: of, iodine 3737 tdlltrium 0) 3896 A.) and:antimony 
(Ky, 074065 A.), the wave-length shifts being Av and 0-196.A. 
respectively... It:appearsalso that in scattering» from: elements: as heavy 
as silver, the shape of the: tertiary:hump depends to.a:considerable extent 
om the, filtration. The results are shown’ to disagree markedly from the 
Produced. by Polarised..X-Rays.;\ Gv Ey. Me Jauncey. \ (Phys. Revs 23. 
580-582, May, 1024.)--In a previous paper (see, Abstract 535.{1024)] 
for .the number of X-ray; corpuscles scattered ‘in; a) direction 
¢:and crossing, 1 sq;.cm,of-a sphere of large radius R has: been obtained 
for case of the, scattering of polarised X-rays. every. X-ray 
corpuscle scattered. in. this. direction an. electron: recoils. in. the direction 


4 
case of and also for reflection at, the, 100 planes of KL for retiectior 
at the 100 planes the intensity, ratio, however, is three. times.as,, great 
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German,)«+The ran thar: examines: experimentally: relation: between 
blackening dnd:tithe ofiexpdésure of photographic plate under'the action 
homogeneous The to ithe 
of spectrum Plates to to ebsed 


ys. Male (Prank, | 97. 


Seatterit 
—it has been 


869 and 1401, (1924) baeport.the discovery, of unexpected 
the jonisation,.spectra, of secondary, .X-tays., author, now 
objections tothe explanation, given: by; lark and Duane 
these, peaks, are due,to tertiary zadiation, and shows that they must 
to some other canse, It,is, now proposed, as.a possibility, that the 
_tentiaty: tadiation. arises. of photoelectron, againgt 
:electzon inthe same atom.from. which it came. 
re. suggested, to testithe theoretical. points,raised.., 
G. &. Glark atid We Duanbeii (Nat. 10. 
pp 491+106; May, 1924.)—The have wecéntly published: accounts 
oftexperiments (Abstracts 1492 and+1@20 (1924)} ih which tertiary radiation 
(the tinipacts ‘of photoelectrons iprottuced-by Mays has 
been discovered: Reference is mow :made to Webster's:proposed modified 
preceding Abstract]; ¢he:driginjofithis *tentidry’!: radiation, 
‘tests,are applied) to discover-which theory’is ‘the’ more 
It is concluded that ‘theduthor's theébty ifitg:the facts ‘more satis 
factorily than the modified , theory proposed by Webster. A. B. W. 
MsSiegbahn. © (Zeits* phys) Chem; 100. 5-6. 
pp.’ 4814484; 1924:)-This paper deals with /Stintzing’s 
[see Abstract'916'(1923)} on thease of methods ‘for 
-chentical purposes, and'-to his. oritictigm of thé accidéntal eharatter ‘of 
Siegbahin's work \Stintzing’s apparatus-is 'theréfore discussed at-length, 
‘and-not poistted: pat; but\the’ vital éondition of 
sufficient evacuation: emphasised’ the function of the ‘Rortgen' tabe 
follows: well-khown rules: From. Stintzing’s description his method, and 
the! negative:character of his results) the author concludés*that this arid 
other been properly observed! ©'Thesei experimental 
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The Nature of the igen Doublets. Lande. (Zeits. 


Relativity Rontgen 
¥4. 2, pp. 88-97,.1924.)--A previous. paper. {see Abstract. 2433 
(1923)] has dealt with Réntgen spectra by means‘of 4 model in-contrast 
to the relativity methgd: in, 4016, and is based.ypon the 
analogy. first noticed by .Grotri n between, the Réontgen term-structure 
and the. eptical doublet ;terms. series -of, experimental facts. pre now 
discussed: which are inggmpatible, with the »telativity conceptiep of. the 
Réntgensdoublets, ande support i d gn,igterpretation analogous to 
the optical alkali doublets... The question astejwhy both kinds of. blets 
fit in with relativity interval formule is regarded as a diffi. 
culty fon,the quantumathepry of atomic structure. te deals 
with the incompleteness of the Bohr theory 0 spectra as responsible for 


the incompatibility of the and. for the nature 
2105. Soft .X-Rays from, the Elements, Tantalum, Tungsten, | 


Osmium, Iridium, Platinum and J.C. Boyce. (Phys. Rev. 23. 
pp. 575-579, May, 1924.)—Soft X-radiations excited by electron bombard- 


een 30, and 1500 yolts. were studied of 
ev 


the combination ei from the X-ray wave-lengths measured Bi 
also'the extent: to whieh agreement is to be expected. between two 


17 -1524, May 6 is to obtain 
valti les of Pall), inorder to check caleula- 


tions of the pro bilitt of transfer from one Urbit| ito another’ The method 
was to the ys through layer of aluminium, and to pare 
nesdes which or two differé tnt Ne oduced the tame amount of 
absorption. ~ The a investigated were -series “Of molybdenum 
and aver arid ‘the L-series of gold ‘and For’ thé K-series, the 
was the same as namely, two: The values of (a; ++ de) /y 

(8, Bo)/y weteabout five. This leads to the conclusion that the gers 
levels for. the contain four and tw6'electrons 
for the are based on ef of and 


tio ‘of ‘th ts 


sr of the components @y, ag of the other term is nearly : seve. : 


992107. X-Ray ‘Absorption of “Potassium: and :Calciwm: 
Lindhy« (Ark. i Mat. Astron, och Fysik, ppt 
1924. “results*of 4hisinvesbigation are indicated:in: 
the following table, the critical absorption using the 
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In the table is Rydberg’s constant 100-787 cm.—Jand = 1A; 
_Ejhstéin’s:formula sv is. determined the voltage difference AV between 
free. iand vcombined:.:The table indicates that ‘the ‘Leabsorption 
telationsiare not simple the; K-absoxption series for iodine! 
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8908.0 of the KBy'Line of: Sulphuric Lindhi and, O, 
Lundquist. Mat. Astron och »Stockholm, 
1924., German.) Hjalmarhas sliowm 014 (1922)) 
the” sulphur ‘is ‘not simple;-but+e' satellite:on 
oUsingia Siegbahn precisiomspectograph; exact 
is-ased of ‘Cu, Zn: and» Fei; isthe: sulphides:iof Cu; Sa, 
Ag;'P}'Gt, Zn, Pb; Fé with’ copper anticathede and thesulphates 
of Zn; Su,'Fe;'Pb, Ag; and:Cd with copper:anticathode: The: results are 
very" surprising. ‘Taking the pure element,: the: doublet -appears.,with. 
‘anticathode; but act with zinc or iron anticathodes:. Similarly, 
the doublet’ appears: with*the sulphides! of-Gu;:Sn; :Ag: and using.a 
copperainticathodé,! birt not with thesuilphides of: Cr; Zn, Pb; Cd.and Fe: 
The doublet appears with all the sulphates with ‘the exception. of cadmium. 
sad of got che Belly 
Development of the Rotating Crystal Method of X-Ray amd Crystal 
Analysis; Mi Polanyi, E.: Schiebold and K.; Weissenberg...;(Zcits, 
f: Physik, 23) 6; pp.837-340, 1924.)---A brief note referring. to the-history 
of thethethod;: ‘The original'should: be consulted: Aw B. W, 
Ray Investigations: with Amalgams, Simson, (Zeits, 
physioChem) 109; ‘ppi183~198, powder, method 
pen tm due to Debye and Scherrer, the author examines, the 
structure of ams of zinc, tin, cadmium and lead. The paper includes | 
ductions X-ray: spectra: the! amalgams containing. warying 
Precision: Apparatus for XuRay S. K, Allison 
and GLE) Clark) Soc; of Inste 8, 
Pp 681-691) May; ¥924.)--A detailed description: is: given of the X-ray 
arch’ ifistallation at “the Phivsiedl: Laboratory ,|sHarvard 
Duane), with comprehensive »list:\of; referentes.in:con- 
oDetails are! given’ for: using! ‘twoiK-tay parallel with 
thé’ same lonisation chamibers have! been) standardised, and 
built’ Of pyréx Improved wariable resistances for accurate: adjust; 
ment if the filament heating circuits of Coolidge tubesihave been devised, 
tary Rays H. 6, 
pp: 1924.)+-Two.methods. are. described,.in, which, sounds, 
produted in:a telephone iby: individual corpuggles both. make, nse of th 
Geiger-counter. In: the first the: pointed. rod. ofthe counter, was ¢¢ 
'theiigrid of atriode valve, andthe, telephone with; 4, 20. volt battery 
impseries wax ‘placed, in the-anode cirguit ;, the cylinder,of the counter. 
cénitiected::to rectifier, which gaye. a voltage abou 


o¢om bined with a arte 
the cathode: bf:this: tube and. those ‘of the ampli valves..;. 
i the of 
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the telephione. «This somewhat 
of ‘the Val¥é; as! diminution of the anode eprrent, 
int théocase lof! the first method, digcharge ‘causes. am: increase in 
théanodle current} <The ‘theory; of the two methods is: discyssed, and; it 
ig ‘that second it is essential: 'to:provide a ihigh+resistance 
Iéak; Gonnstting the griditothe cathode; ad otherwise the dynamic negative 
rést potentiabot the grid will: rise: so: high, with rapidly repeated discharges; 
that’ 116° sodhd will ‘produced: in: ‘the ‘telephone, polonium 
préparation> was brought near’ tothe \couriter\ noises. began, et, irregular 
intervals when distatice ‘was:equak:to the range of the axparticles ; 
futther dimimition of the distance produced:a rattling noise, which finally 
Beeatiie a ‘hissing: with no definite ' pitch. The mean»value: obtained for 
Aitige) using’ the first method,-was 3+86 cm: ati15°.C. and mm., 
which agrées with: the latest -values: Obtained other: methods, is 
péésitile to use the method for demonstrating the phenomena to an audience, 
and several suitable experiments are described. Photoelectric electrons 
canbe audible ‘by’ illuminating: the. point of the counter, with an 
‘lamp,’ ‘eed the-efféct of ions the:counter was found 
bé Considetablein'the case of Method! IL.i The paperjalso describes how 
the ¢lerientary rays can) be'registeted ‘photographically by. means.of 
-galvanometer; and several records are reproduced, which show that it 
_ is’ i: between: the ‘records. of\a~: and, B-particles,: the 
monietitary’ deflections’ being’ miwch for, the former than: for. the 
Ritter?! wished bag ot sab A. 
Law of: Probability. Applied te. the Radio-A chive Radiation, of 
Polotium. W.Kutzner. (Zeits. f. Physik, 21.5, pp.281+208,, 1924,)-—- 
The a-radiation of polonium does not always obey Bateman’s probability 
formula for phenomenon: ‘6f a: purely ‘fortuitous ‘character, Ac photo-— 
graphic method of registering the‘emission of individual. g~particles was 
employed; using’a: string ‘galvanometer actuated by a, Geiger, 
ittto’ Which the'individual particles passed and excited.a, momentary. brush 
kept: at)a high potential. .Equal time. intervals 
were on'the photographic.ribbon, and for each interval the number 
of galvahonieterdevidtions; 'the:number. of .a-particles, was counted. 
It'was' found that the time intervals in which the aumber of particles, was 
the medm value were more:fréquent, and, those:in which the number 
was far from the mean value less frequent, than was to be expected from 
the laws of probability ; in other words, the “ cocked-hat ” curve was 
distorted, rising to a higher; harroiver. point/at the middle portion. This 
oa Baad dispersion was greater the greater the activity of the preparation 
‘and ‘as’ the preparation grew weaker with the lapse 
time thé agreement betwee experimelit and the’ probability law im- 
phénomehon is not altogethér due to scattering, thé oxidation 
of ‘the and diffusion’ of pdlontum into ‘the metal on which it is 
polonitim tnutually influence onevanother, so that the 
Of may actelerate that of a'neighbour, or that the single 
icles On ‘sottié ‘of atoms with which ‘théy: collide, 
therh inthe way ws they do certain of the lighter elements. 
‘Detween the 'ejéctioni siiécessive qparticles:do not follow the 
Short*time “intervals are’ more! frequent) and 
Tin ‘Yess Hréqtient’ thati thie law ‘would indicate. 
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Pps 19, 1924.)+~The separation ofa 


‘solids: ferric: hydrate>and animal :chardeali: ‘The 
specimens. employed were purified: by 
Thevadsorbing: power:varied: considerably! 
to. the length efthistreatment; this maybedue te carbonsteand 
of.caicitim in the.animal black. . The separation, of the polonium depends. 
the 7 a of molecules of sodium hydrate per cc. of Pig solution, 
sod itiitt in solution; the’ ratios 
| ‘the! solid ‘graphs obtaitied “thin éitipirically’ ‘represented 
eqiiation a ‘on the ‘Hataré of thé solid? and 
a and are.constants; °Has't fore and 
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ioniam thorium \prépared ‘fronm St. Joachimsthal \matetial by. Halfifiger 
Ulridinalid Welsbachrtixi atomic: weight 
found, cand) the: ioniumethoridi ratio? BT ‘has: beet -dédiiced: 
Meyer and°Ulrith have found'én pteparation vfrom the sime‘sdutce 
nearly, équal!- quantities ionium: andthorium, although these 
investigators. find yiitidtions in «liffetent: ‘specimens’ Joachimsttial 
pitéhblende/ which: they! discuss tin connection: with ‘the isupposed 

of ‘thorium/#hé consider that! the: divergence «in ‘the! case’ of ‘the 
preparation: of Haitinger ‘and Ulrich: was due to ‘its "having: been: worked 
up: inj 4hidrium! factory) and dontaminated by: dust containing ‘thorium. 


ior Acting Lons, in the, Bunsen E. N,.daC. 


Andrade: Physik, 22, (845-846; 
work, on. this subject;[see A 
bom ;dound that positively, charged carriers; in; a; Bunsen flame attain 
velocities of compared. velocities of 215, 
hy ,the author, (Abstract, 567,,( 1912) 
states that.snch -high velocities, 300; cannot, he, ex;, 
plained as due,to the temperature,of the;flame., sth & bas 
(191.6)) ,inowhich Andrade's winnie as being.top high-(comparison 
being made with, Wilson's value, The author, 
Sena gives further support to the; views previously, expressed,.and criticises, 


in a 


of 
centre of whic ongation of the pot 
wire, from ths place. The angle 


anparticles was, 


¥altage is switched, on 
e. inner, vhich can 


layer its, jonising action removes 
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bf:these two substancés does: bed. 
havé been ichariging to 
chatige; since rate.ofPderay of uraniim>is:nearby three itimes:that;of 
thorium: it is shggested:thatrall rock/familiés: origiiated 


thagina iby processes of differentiation ‘whichi:Hor nét ‘selett «between 


uranium and thorium. Lord Rayleigh has conchided that the first-formed 
silicate. exceptionally: rich suggested 


that;this is due to: the fact:that zinconium joxide is ‘isomorphous; with, the 


oxides uraniuny, end: thorium which may have 
by. zircon; of) the .radio-aetive, elements from the magma,.,.The, intense 
ionisation, round: 'the.zincon; be: supposed: to, he vble ito; the 
crystalline growth of molecules round it, andthe growth of mica or horn- 
blende. round; ‘zircons, may: originate im, this, way, The, haloes; produced 
goncohina a action are described, including the effects of reversal and 

the-reigtion between the: the ‘rock) anth thevamount of 


fadio-active’ material . ‘The author has 


haloes im the micas o “(pre- 

which: cannot be reconciled ‘ate those from known radio-active elements. 
There appear, to beitwoivarieties, X,- and X-haloes,,, The nearest <haloes 
toithese are; those; of thorium, the differences.axe: such, that it is,not 
possible aseribe them to; this substance. These .X-haloes be 
regarded as; evidence of an. unknown.¢lentent, iwhigh, has vanished, from 
Ytterby mica,jjimi rare instances,. all 
bleached or facts are found ; my? are as hibernivm 

haloes. | 2000, 
the range, 3 in the rays the ‘mallet halo 
would, be little more, _Theae haloes; may.possibly, be generated 


by: .qnesof,, the; known elements, ; as. shown their 


minute trajectory, originate, from an,element so; eras that 
ould detent ite Hoh 4. 
A120, Radio-actine: Constant Radon. 
Ghamaié, (com mptes, Rendus,, 178. pp, 1808-1810, May, 26, 1924.) —T hi 
termi Madame Curie in;.1010, and by) Rutherford 
n, 1918, ‘both obtaining,T =| days, for. -the. period: of radon 4921 
Bothe, and, Leechner found, T =.,3;810 days. Suppose two similar bulbs 
used, contaiming exactly. equal, quantities @fradon in), 
hrou 


current i’ = @; then if 4; and nearly equal bulbs), 
T=) — + %). In 


VOL. XXVII.—a.—1924. 3D 


Bi 
be, 
ham. be! when. he quantity of. radon bas Deer sanced one nak the 
same jonisation, current will be produced at. time and 
the half-life. period, ; In. practice. it, is, not, possible.to. obtain, two. bulbs a 
with exactly equal quantitiessof radon, and the authors work out 
for, the case, where the. quantities are not simultaneously equal, Sppose 
the first bulb.contains more than; the,second determine the time fy when, 
ty, the ionisation current produced by this bulb, isa; take out bul] 2d _and pe 
replace by bulb 2; let ¢, be the time when the ionisation current tg 1s a; . 


ini-thefirst the:bulb was placediat theend of ametal tube and‘atted through 
lead ; ‘current was: balanced \agairist the: constant 
current in chamber a 'bulb: of Fout 
experiments ‘have! made; the: results, agreeing to: within in 1000, 
The? final = °3+823idays; Correct iab-least;to 4 in 2000; and 
‘leber thanothisisi) to +d Bk: Ny An 
Seéonilary' B-Rays' Produced ‘by Gas! Pi Auger. 

paper (1924)} the author ‘has’ sdggested how the’ study of 
secon rays; by Ry Wilson's methods may give’ certain infor 
mbtion We ‘to “radiation quanta’ ‘andthe absorption of P-rays' by 
analysis’ of experimental 


midtter.° tiow' made to a''statistical’ 


ryot “yf 
(where the instant of : 


igh: oyy-edys from Radium. 3. Thibaud, (Comptes 
Readas, 178. pp.°1708-1708; May 19, 1924.)-The' method ofde Broglie, 
with’ eettaity cettaity improvements, has’ been used “to ‘register! photogtaphically 
the ‘secondary, highvelocity from’ secondary radiator of thick 
lead “surrout preparation ‘of ‘radium: bromidé.: ‘Lines indica 
with the following: energies in idlovoltswere Obtained. 


isdtope'of the fourth has observed by de Broglie ‘and Cabfera! 
5)! ahd correspond ‘with the“lines "K,"H ‘and of the spectram 
Strictly speaking’ ‘bismuth; Which the’ RaC, should 
ve been employed to determine the last three lines, but the variations 
the énétigiés’ of the levels between’ RAB’ and ‘RaC is of the orderdf the 
cperimental errors.’ The’ produci “which ‘originates ‘iif “the 
originates the’ él, has enérgy ding 
to 605,000'Vblts, ‘while ‘that! produeiig 8, which origitiates in the K level, 
has’? 128,000 ‘volts ‘energy nce between "the ttiergiés’ of 
volts): ‘whiclt ‘cotrespohds well’ with’ the ‘differ? 
between: corfespotiding “pairs of lines belonging’ tothe 
in’ the Spectrum? 6f RAC? The results have been corfiritied; 
Eifis? level structute ‘in ‘the ‘ititerior’ of the ‘nucleus, atid to apply 
the combination  Priticiple tothe’! The author's results show that 
didéps place iwithi “the” tutléus, which ‘greatly’ exceed 
volts of the’ ation lead, ‘which 
ha’ ‘neatly’ thé’ saline as # rather weal lite 
ve of 'RaC,' which’ haw ‘ndt’ been’ ak eithier‘ tothe’ 
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Diréct-Reading Pyrometer of the Disappearing: Filament, Type. 
PH, Sctiofield {(Joarn’ Insttumeénts, 
Phe normab working; range of apiinstrument of ;the 
disappearing’ filament! typéois» about! | it :is:isnally 
ealibrated im terms of the current passing through therfilament; it: means 
that ‘about’ the first half! of the animeter:scaleis wasted. Further, \is 
Not COnvenientots engrave: direct: reading !temiperaturescales ‘on>-the 
aniniéter; since: difficult: to! replace! :dibroken Jamp by: another one 
having “ideritical To: overcome 
these’ drawbatks ‘the i @uthors ‘have devisetl2 bridge method: in: which 
‘the pyrometer ta mp: forms: ‘one arin, ‘the!iother atnis,'a,;:a, @, being) of 
manganim | (sed! diagram). The ‘value: of that; with the 


end i 


samé 4s 


Weston 
sition is 


hge of 
tha i et the 


Easton of Small Specimens. J. Guild. (Journ. Sci. 
| 198+204, method employéd acomparativé ‘one, 

spedimién ‘wader tést! ‘drid ‘an ‘equal lehgth “Of . material for! which ithe 
specimens are nate; with flat parallel 
ends!’ and stand side'by side on’ an optically fatsurfacey second optically 
oni three small spheres, which’ are seated’ dn ‘the 
‘Upper endef Of thespeciniens;'the thitd being: supported: by! the 
‘other specinien.° “Atleast? one ‘of the plates must /cohsist of transparent 
‘material; sothatlight may be employed to measure the inclination between 

‘plate of glass ‘abdut 5 thick and of’ good! optical quality 
is! placed? in ‘front of the’eye-piece of a small astronomical telescope, so as 
refiect’light from a h lit ‘to’ produce ari ‘image of the’ slit ‘in 
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the focal plane of the objective. If the emergent light falls on a flat 
reflecting surface approximately at normal. incidences, the reflected beam 
will re-enter the telescope, and a; real image will be formed in its focal 
plane. Any rotation of the reflecting surface will be accompanied by a 
shift ofthis and the: change: in‘ inclination:is measyred on a 
mhitrometér scaleiplaced in the: fodal plahe:of ‘the :tele- 
sdope: When usingsthis arrangemént/fdr expansion measurements, the 


Déam from the’ telescopeis partially reflected: bath: from: the surface sup, 


porting’ the:specitnens and from:that supported by them. The separation 
‘of the images méasures the departure:from parallelism: of the two surfaces. 
Precautions are ‘taken:'to eliminate undesirable: reflections. ; In, practice 
‘use is made series of parallel-slits (illuminated iby 'means.of a 500-¢.p. 
“GPointolite” lamp) ‘order “to! inorease- ithe irange of: the apparatus. 
Reddings dmtheceyespiece scdle can be made to'0-01 
vation of theoptical lever is 6, this corresponds: to measurement 
of a change iti length of approximately.A/20 for green light.,:; The. method 
is suitable for specimens of any length-apto em.; and was. originally 
expansion O07 vax) o Wi 


. 2125. Specific Heats of Tron ah "Steet! A. Mattock. 
ure, 19, )—The ‘fate at’ whith’ 

lost tilfe Above, afd’ below he 

one not not, seein to have been fully investigated: : 

| bed [se6-Abstract 1835 which’ iron ‘and’ steel 

ere and cooled and the variation of ‘length With’ 

was automatically recorded in terms Of tiie. Tn’ one séries the wire Ww 

and cooled in a tubular in: another’ s 


} 


ng showed “ho 


Of. recalescence to the ordinary | ry erature.” Both the c 
an as the furnace-cooléd curve, can | be Very closely’ re repre- 


a the two curves, the change of state would be. instantaneous, ooh 


would dered, latent, the Only change, would. be in the 
92126. The Specific: Heats 
aud Silver) at ‘Hagh Gemperatures,) E..D. Eastman, A.M. Williams 
and Young,:.{Am. Chem, Soc.,.J. 46..pp- 1178-1183, May,,1924.).— 
Méasurethents of the specific heatsof these metals were carried ,out. by 
the method of mixture::in: the ‘temperature intervals; between,;100° C, 


and the'melting-points of: the metals, ;':/The-results obtained are estimated 


40} be:!correct;to. about b%%.: Ai:traasition. point in calcium: at about 
400° C:.was revealed by a: break in total-heat.’’icurve at,this tempera, 
ture; which? was, confirmed ;with a ,second sample and also ; with several 
cooling curves. . No evidence of transition points, ‘which 
been reported: in the literature for. zinc. coyld. be. detected, either. by. the 
mixture méthod.or'the cooling curve method. .. ity B, 
VOL. XXVII.—a.— 1924, 
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2127. Convective Coo Ligquids—Some Thermal Conductivity Data. 
A. H. Davis. (Phil) Mag. 47. pp. 972-975, May, 1924.)—In some 
previous ‘work by the author [see Abstract 340 (1923)] on the cooling of 


horizontal wires various liquids; it was°assumed | that the thermal 
conductivities the liquids were independent of the 


result the author has carried out tests by 
electric current being passed. along a fine platinum wire placed along the 


axis of horizontal silver tube filled with the test liquid. The 


to, a measured difference,of temperature tune, between: 


necessary 
wire, and the. walls of, the tube was measured. 


ents were carried ont at two or. three, temperatures, in. the. range 


tain 


e method, 


5°-80° C.,. sae the: results show for toluol and carbon tetrachloride tem- 
0;002.and —, 0,003 per, degree, C. respectively. 


Energy in Metals. E. D, 
Williams and T.F. Young. (Am, Chem, Soc., J..46, pp; 1184-1196, 


y, 1924.)—It has been generally assumed. that because the atomic 
heats, ‘of most, metals are. approximately 3R.at,ordinary temperatures 
@ very, small part of their heat capacity, is due to their electrons, 
t high the specific heats of, many metals are known, | 


ore 3R considerably, but: it is not known how much of this excess i 
ne to the difference of, their specific heats Cp — Ly to the work, 


of a number of metals at high temperatures and made, a. study of, the 


of *y over 3R in the case of most metals cannot be explained by an assumed 
: by. the atoms from simple harmonic oscillations. The; fact 


the “excess heat capacity. frequently. corresponds with electropositive 
ter of met is taken to support, the, view, that the: explanation is 


to be found in’ the presence of loosely bound. electrons in the metals. 
At fa ly high temperatures the high value of the heat capacity is due to 


the rate of gain of thermal energy by these electrons. Some apparent 
exceptions may be due to variation among the = of the number 


of electrons involved in the'effect. TAR 


\Probability of Quantic States, BE. Fermi. (Accad.Lincei, Atti, 
32, :ii. —pp. 493-495, Dec. 16, 1923.)—The probability’ p = of 
any) particular state of an atom, with (corresponding) energy w, leads if 
Af® to. p= CeVk™,.in which if,all quantic states 
be: pessible. author reacies an expression for:thé number of atoms 
in each quantic state, for which ‘the energy»per.atom is wand the atomic — 
volume > namely, where ‘is the whole 
numberof atoms. per unit: volume of the gas and:C. is determined:by the 


on of the metal. The authors have therefore, collected values “of 


ence of Cy — C, upon temperature. It has, heen found that the 
empirical equation Cy C,,=.AT, fits, all, the data, tested. From 
tical examination of the data examined it is concluded that the excess 7 
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SCIENCE ARSTRACTS 


of dnd Magnetic Forces Plane Wave, 
in a’ Plane! Direction Rela je "Motion of Two Obserievs. 
Karapétoff: Rev.''23.' pp: 2394044, “Feb: 1924. ob- 
Servers 'ate assiimed 'to nidve ‘along the: and to ‘tileastire the coni- 
ponents of 'tlie electric intensity 'E,) and etic 
H(H, Hy; Hy) of & plane eledtromagnetic Wave prop ated at'an ar 
angle to thie X axis,’ According’ td the theory of relativity, the two’ 
find thé valties of the’ ‘atid Hy ‘along axis 
‘components Eg, Es, He, Hg, along the Y and Z axes, are a in a 
novel manner in the so-called computing plane, which consists o f two sets 
of Oblique ddordinates. The angle’ comprised! ‘set is 


determined by the rélative vélocity of the Observers.” “Tn the computin 

platié’‘a ‘transformation ‘point’ Mis located’ sich’ that its abscissa’ and 
ordinate with respect’ to one’ of Oblique axes gives: 
atid’ H, ‘of the’ wave intensitiés’ ad ‘tieasiired by One ‘of the Obséry 
vhile’ its coordinates ‘with réspect ‘to the other stt'of axes gives the: va 

of the’’same ‘compénénts' ‘as measured’ by thé other’ observer. 
trarisfotmation point gives ‘the and fot’ the two 
observers. Tt is shown that’ the'loct of 'M and N are The results 
Obtaitied ‘te showh to theck'with the well-known of ‘the thec 

of 'telativity.” "The ’location' of the points M and'N is shown in two simp! 


arid ‘instructions ‘are’ given’ for: Adcdting “thent ithe ‘a 


J. Mauchly: Research Cotncil, ‘Bull: “7:‘pp. 13 
Abstract “of “to Ath.’ ‘Geophys. Union: ri 
1923:)--A ‘less detailed” account of’ Yesults another paper 


wctive Agents! ini Luminescent» Zine: Sulphides, 
and Runsites.. Tanaka.: (Optital’ of oAmeri¢aj!J. and ‘Rev. 
'Imst..:8. ‘pp. 659+667; ‘May; :1924.)+-The' chief active: ‘agent is’ difficult 
to! determine: owing! to. the numerous imputitiesin=zinc ores;\of which 
Fey Od and tare’ very: frequent. «Previous itesearthes aré ‘briefly’ 
discussed; from which the author deduces that the origin of the luminescence 
of‘zinc sulphide‘is probably’ Some agént%or agents in/solid' solution. Sitice 
pure alniest impossible to: obtain,'even! a highly fraction- 
ated’ show: |The: attivevagent, 
which is probably very difficult to separate from:2inc:salphide; may alone 
be unable to produce any prominent luminescence, but may require the 
presence of some salt as.a flux—an effect known in the case of Lenard 
“VOL. XXVII.—A.—1924, 
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sulphides: From tbe latter.the amount of active thetal giving 
maximum brightness of laminescence is. found ‘to be-af the 
so 'that' traces of an impurity too minate for, chemical analysis! may show. 
very remarkable! luminescent: power. .Rxperiments are: now described 
on four. samples of (zine sabphide ‘dnd two-of zinc 48 luminescence 
bands) being found which ‘bélong¢o three’ constant-frequency-intérval 
The bands: of the first seties coincide with. those ‘of thallium ; ‘thése of the 
second: series donot appeat to belong: to:any’of) nietals previously 
studied '[Abstract and the: third hearly ‘coincide -with! those 
of-erbium,. The:authop is of thé opinion ‘that the ‘latter’ is accidental, 
ah@> both. the second and third series are due to ytterbium.: Grookes’: 
work is extensively quoted, and support afforded for the latter conclusion 
by ‘a of: Crookes’ ‘bands with: thdse:found by: the ‘autlids, in 
which ‘the ' cotrespondenteié. good 46¢ ytterbinm,' but not-for thexother. 
rare-earths,): Very complete ‘data sulphides;and also 
ot 2133): Relation: tm: the Covona, Fazel aid 
S. R, Parsons. (Phys. Rev. 23. pp. 598-607, May, 1924.)—Am equation 
is derived on the basis of a small region (of radius a) of intense ionization 
around the’ wire,’ 6utside of which ‘the current is carried” ily of 
one ‘sign, whése spate density constant. ‘At the bow between. 


the two ithe: field is assumed ‘to be ‘the’ 
electrostatic and: ‘that !due™to: ‘the chatge!°’ Putting’ in’ ‘the 


expéfimental ‘résult ‘that & is'‘a’ linea! fuiction “ofthe: applied 
V; the equation for the current is put ti the form & 
when: ¢ isa proportional'to the mobility!’ Measureménts with a 
brags ‘tube 17-8:eni\long arid’ 4-76 cm: inside diameter, ‘through which 
a ‘slow’ streain® of dried or ‘moist ‘air ‘was passed) show ‘good 

with ‘the above 'eqtiation! a8 far variation! with is Concerned; ‘for 
voltages from 8 kev. {for temperatures from 290° SET? 
and for moisture tontent up to. 44"per cent! theory ‘is evidently 
imperfect, however, as the ‘absolute values ‘of the*miobilities' ome! out 
from two to four’ times the’ values’ ébtdined' ih‘ “sinall fields, although the 


variation with absolute tem ture is correct. 3 ‘AUTHORS. 


42134. Dissociation! af «Hydrogen: anid? Nitrogen by. Excited. Mercury 
Atoms) Duffendack: and. «(Phys..»Rev. 23 


(May? 1924)--Dissociation of: Hydrogen:in: Lowwéltage| Ares. 


++Arts ‘were maintained from! a heated filament to.acNi anode;iand 


the'rate of dissociation was measured by ‘thechdngeof pressure produced 
asacrestlt ofvoxiddtionof the atomic: hydrogen by nearby copper oxide 
of ¢reezinig out: of the resulting watersvapour:) Um pure hydrogen 
there is no dissociation; 
minimuth voltage (13); but»<dbove ‘thesiminimum arcing» ‘voltage 
the tate was rather ‘rapid)detreasing: somewhat: with>increasing ‘voltage 
to 66) highest tried.) merouryiarcs, however, the’ disséciation was 
atdeast tén*times «nore tapid im the’ 5<volt,are‘ard three times mote:rapid 
in! ‘the 1@-vélt:aro: ‘This:tapid-dissociatiom ig attributed ‘to’ collisions 
the kind’! whereby. the molecules receive energy for dissdcia> 
tion! from! excited: Hg atoms: in the 265 states.) 20 eit 
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Nitrogem: in iL om-noltage experiments 
with: nitrogen, msing ipure Mg: metal to:abserb: the dissociated nitrogen, 
showed a:dissotiating effect of excited: meroury, atoms, but only..about,one~ 
tenth:as ‘large:as; for. believing that 
im Ng2the dissociation | is ptoduced by, Hgiatoms in: ithe 2P state. This, 
conelusion:.is; supported. by) results obtaimeti by! others, onthe disappear- 
ance: .dué}to: phosphorus vapour, but apparently! at:variance, with the 
similar effect of arsenic vapour. Clean-up. due 
100 volts, is:small: to}.26: volts, increases four-fold to, 70 volts, and.ten-fold 
for voltages:above :70.: effect.'is related: to the intensity of the line 
spectrum:; Above 70 active form of, produced,. 


2498. Dopositiof Metal Films by Rathoile. Sputtering. «Lambert and 


Andant. (Rev, d'Optique, 3. pp: 175-178, April, 1924.)—-To, be service- 
able, ‘apparatus for kathodé sputtering minSt be easy to take to pieces: 
The use of greased joints makes it impossible to camry out the sputtering 
in pute gases, and apparatus is therefore described using a mercury seal, 
Wwheréby»a stirfate of: centimetres: can ‘readily to 
(Phil. Mag, 47. pp, 1025-1047,,May;. 1924. )--These. Oxperir, 
ments relate. ito,,the; emission currents -from. the: tungsten. wires. of three 
Coolidge tubes.. was observed that; temperatures. near the melting- 
point,;of tungsten, the , electron, current,(diminished somewhat, This 
diminution, was. accompanied. the. growth of a-small positive, current 
which inoreased ‘rapidly . with | increasing: temperature.,,;These,, positive 
ions, which are almost unaffected by a magnetic field of 400,gauss, appear 
to. be positively charged, atoms or: molecules, of tungsten. Evidence. is 
adduced to show that the. effects observed. are. not due to, photoelectric 
electrons..liberated from,,the, tungsten, anti-cathode, by, the.incidence of 
the light from the heated cathode. .,.The\positive-emission is of a, different 
order (from, ithe electron emission, being. much smaller.. At the highest 
temperatures: the positive’ emission decreases rapidly ,with, time,. but, at 
moderate temperatures the (if existent) is small,» A, 
2137. The Action of a Franses "Magnet Field at the Cathode ‘of the 
Glows Mschanges? . AGtinther- Schulze. (Zeits.\f. Physik, 24.2. pp.) 140- 
147,.1924. «Brom the Reichsanstalt—Im: plane: hori-. 
zontalscathode: surface;so ‘arranged\:that disturbances from: the: glass 
walls ofthe containing vessel could-be:avoided, glass: tube: was employed. 
of diameter ‘long; sealed::at:.one: end, -half-filled with 
niercury;/@nd closed: by arubber’ stopper, through which: passed -a:glass 
tube connecting: it to the:air-pump; aliron wite to form the anode, and 
make: contact iwith the mercury:’ he tube was:placed: with its 
axis horizontal between: the: polesof an ¢lectromagnet, so ‘that the. lines 
of force were perperidicular' to the axis and-parallel to: the surface of the 
mercury. A-cathetometer;was employed:to: méasute the distance between 
the surface of the Hg arid:the edge of the:glow: |. The magnet field did not 
affect: the glow ‘until the pressure was considerably reduced, when the 
deflected from its»original position immediately ‘below the 
; this was bent the axis.of 
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the:tube:at a point fairly near:the rubber stoppet:;: the! glowthen formed. 
a Marrow band, which; elongated 
in! the! direction of!the-axis:of the! tubélalmostito:its:end, but which: was. 
in/albcases sufficiently far from the:glasswalls:not. to be influenced) by 
them.:) Tables curves: are: given! showing:the -relation between,the 
thickitess: ofthe dark ‘space: (fall space)).d, and the,magnetio field: for 
H, N, Ar, Hg andcHyO; it was found: thatforall-of these: there,is.a 
iinimuim value of this thickness, dy, of about 0-70 nim,cand the strongest . 
magnet field will not reduce d below this value... At-low pressures d,. 
without the field; be very:mugh’greaten than this, sufficiently 
powerful field reduces it to this value; .at higher d does not. 

LEB} J. 43: “424-428; May,'1924)2-The standard’ equations forthe . 
of a ‘condenser’ through’ inductive the 
discharge’ is if the’ resistance’ of! the discharge’ citcuitis 
than’ the’ critical value) ‘and impulsive if ‘the’ resistance ‘is’ ‘greater’ than 
This, ‘however, ‘only holds | ‘it the | circuit “factors—resistance; 
inductance and’ “capacity —are actually” constant, and des’ not’ apply if 
is ‘third-class cofiductor, if the p:d.across the 

tance dect j creasing current. In ‘this’ case the’ disc 
is alwa ye oscillatory. even with Constant values ‘of resistan 
ty, the classical | condenser discharge 
the 


discharge-wayes may, have rates of attenuation far than is 

the. equations. of ithe ideal, condenser ; they, may, thus be, called 
overdamped oscillations,...In such overdamped discharge oscillations of 
the. imperfect. condenser, only a.fraction of . the. first Aalf-wave may be 
of appreciable magnitude, The wave-front. is, very much steeper than 
wave-tail, similar. to. the. case with the non-o ry impulse ; the “wave. 
shape, however, differs from this. latter.case, as the current and voltage 
pass through zero at,.a. definite point, whereas with the non-oscillatory — 
impulse they gradually fade out. In the mathematical treatment Of 
the ,subject,.the author shows, ‘shai Se the case of a perfect condenser 
shunted, with. a; conductance discharge. . is. oscillatory. when, 


221391 Behaviour. (of: on Treatment aRa.: 

Gans.) Schaefers:: (Ann: 275-284, May, 1024.) 


¢ 

in. the condenser... lowever high may pe, the resistance or the discharge 
circuit, there always exists .a value of the energy, Joss,in the condenser ; 
at which no, impulsive discharge.is. possible, and for which the discharge : 
is always, oscillatory,.... The frequency..of the oscillation, arid, the limit to 4 
which the discharge is oscillatory, depends. upon. the difference between : 
the power dissipation in the discharge resistance and that in the condenser, : 
losses whils AtTTer ation Jamping at. dis: harge-wa: cepends 

“3 


| evel of the’ water’ 


ctor: the|guthor to.compare some ef his previous experi+ 
mental “results| with! theory,:\as ‘at. that: time no ‘theory’ 
behaviour of! This! lack thas recently “beem ifilled? by 
R: Gans; who has givenian approximate theory.:| This; hdéwever; doesnot 
quite: accord withsthe experimental results; ‘but the present!duthor ‘here 
tiddifies tht theory to take account of/dispersion,and with’ this theory 
the! experiments good ‘agreement, as ‘shown! by graphs. “(See 
Wa woled 4: Jom fly Dish tongem 


ROTRICAL PROPERTIES AND INSTRUMENTS, tak 


(World Power, 1. pp. 281-287, May, 1924.)—The author discusses the 
electric field shetween the electrodes, used in testing solid dielectrics, ; The 
. character, of the, field is, found experimentally. by , 
cell as, described in.a previous, abstract.,[Abstract; 
conclusion >is reached. that; the, law. of variation, of, the ‘maximum. stress 
with the thickness, of the, dielectric. depends largely.on the edge, curvature 
when the average potential gradient is Maintained at the same erie, 
value, for, the. thicknesses, It ap roximates to, a ‘straight-lin 
law for, electrodes hose edges. are roun off to a. tadius of 0:25 


For,.smaller, radii, edge’ curvature maximum stress. inc 


ment. of, the ater for Continuous Wav ves of Length, out 


2 metres. —In the method adopted continuous ‘standing’ waves on wires 
were “meas measured “th air water,’ and’ the’ index deter- 
mined as’ the ratio.” ‘Birors thvolved ‘in!’ tie ‘heastirement of the length 
of waves. in due’ to ‘imperfect refléction “and to the fesistanhce ‘of the 
_guidin g wires, ‘were investigated! ‘In’ the case of ‘water it! was found that 
Measurements’ ‘Varied with ‘the’ size ‘of “the tank’ unless the’ Waves’ ‘Were 
uic ed. Pinto thé water “by extending through" ‘the “The 
frangement is to tube for sound“wa¥ 

Vertical ‘tube’ through’ which ‘the | 
was varied, and the hodés ete#nined from’ the “variation ‘of 
urrent from’ placed in’ the bridge of the Léther 
ated at the lower’ end'of the Water cohinin, ntitibe sited 
‘mean for the’ indéx- “out 

Pood agreement’ with’ values ‘oBtained’ ‘by othiets 

ous Waves.” This indicates that Within’ the'rafige of frequencies 
investigated, "the ‘Velocity Waves hi’ Water same ‘as 
their “phase velocity, within’ the’ ‘adéuracy 
for ‘the’ range" of ‘124 and 276 “mi 


Sayed? shat ved? aeluge:: 


‘Oscittatin for Prodidliny Short Continiious Hertzian Waites, 
Of length varying metre upwards, is deseribed; in which thie’ tube 


2142. Variation in Photoelectric Activity with Wave-Length for Cer- 


tain’ Ain’ Osgood.» (Roy: Pred. 44. 
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plate to estimate the physiohdgical action ‘ofa givet!’ radiation, ‘then it is 
thetal'should be ‘used ini the steady’ state ‘rather thin 
‘freshly polished,’ fatigue’ ‘effects being’ thus liminated, ‘but’that 
a' silver plate, tort be used’ whete 
sufficient time ‘for’ the asswmption of the steady’ state is ‘inavaildble!! It 
is’ shown! that, since the skin is not*affeeted by: ultraviolet light’ ofwave- 
reater than 0-2 and since, there is little germicidal action 
syond' and A! are ‘unsuitable for this’ purpose; having 4! Very 
considerable’ phototléctrie- activity’ ‘ofl’ ‘the Uohg-wave' side’ of 
If) germicidal effect need not be considered, Au becdriits' siiitable; giving 
Effect of Torsion on Thermal and ‘Electrical’ Condichivities 
Metals) Galthrép! (Phys. ‘Sdc.} Prog.) 36.“ pp."168-174'; Dives; 
176, ‘April; 1924:)—-The method previously described [Abstradt $22 (1924) 
is' used for 'determiriing the changes ii thecond uctivities of wifes’ of brass, 
iron,’zin¢, ni¢kel/atid’ tin. beforé; the’ decreases are found’to be proporé 
tional to the squares of the! twists;'and the’ chatiges ‘mi the eléctrical are 
smaller’ than the Corresponding! changés inthe thermal tonductivities: 
The electrical conductivities return to their normal Values after the removal 
of the’ twist; but this’is ‘not always so of the’ thermal conduc? 
tivities.’ iron there appears to? Be ‘slight Of the’ thermal 
cotiductivity towards its original Value; although the twist is kept constant! 
The' deéreases ‘are ‘of the saine order in Whatever sense the twist is cartied 
out; they are much greater than can be accounted!fot by change itt 
dime isto Sf'the's en, as has suiggestéd S. 
eshortosis aligo. eporsey Tot vd 
2944. Phe Atomic Electrical Conductivity of Metals: F Simon. | (Zeits, 
Physik 1362149, The atomic eonductivity is 
defined? if telation. to’ a’ ctibe containing gramime-atom’ of the ‘metal; 


anid is to where Vis the arid ¢ the specific conduc- 


the ‘conductivities’ at ‘corresponding ‘tempétdtures: “These temperatures 
are detefmined’:on tiie ‘basis of considerations’ put: forward’ by Nernst, 
‘Lindemann, ‘The condictivities:at these temperatures 
are: then calqulated:from’ the: most=trustworthy puablishtd:data: These 
values: are shown attached to the metallic elements inthe:Periodic table, 
and»it: maybe seen that elements in the same sub-group: have:.approxi+ 
mately equal conduttivity. .It is concluded «thatthe» atomic ‘conduc- 
tivities iat corresponding temperatures are equal for elements whichthave 
the samé arrangement of their outer electrons. In addition, the fewer the 
outer electrons ‘the 'preater’the conductivity: The paper concludes ‘with 
some dorisidérations of the ‘conductivity: in ‘different directions im trys 
of zint’ from Which appedits’ thatthe conduetivity! is 
frequency in ‘the directioti’ of’ the’ = 

‘02445 .°A' New) Induction’ Coil for Determination of Conductivity worked 
from Direct-Curvent Lighting ‘Circuit. Scheminzky. (Zeits: phys; 
Chem. 109. 66. 1924.) A’ condenser is connected to the 


lighting cirtuitthrough’ a latge resistancé ‘Wj terminals of 


three different resistances, 'and- is: connected «in. 
“VOL. XXvit.—a.— 1924. IOV 
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series, with second condenser Ke, and across, the, terminals, of this. con-, 
densex.the primary, of the induction coil, and, a diode glim lamp,’ are, 
connected,,in senies,;,,the telephone.is connected) to, the secondary; of, | 
induction coil... Oscillations are set. up‘ inthe. circuits .the, frequency, : 
which depends on the, capacity.of the resistance in: series with 
it; (We, or One advantage of the apparatus for 
the.telephone, it is. noiseless, ai tiraa sone 
Nagaoka’s “Correction . Factor ..K. Hobbs. 
World and Radio Rey. May. 28,.1924.)-—-A nomogram. is, 


2147. Electrolytic Capacity and of 
Cell, as. Determined bya \Phase-Angle Method of .Measurement. F. 
(Phys., Rev. 23. pp. 617-630, May, Measurement 
of the; Phase Angle of Any Reactive Circuit..-The,circuit is placed between 
and in, one.arm of a bridge; an adjustable resistance. between 
6s . E is applied at A and C,,and the potential difference between 
D. is determined by applying a known. e.m.4. in quadrature with 
and adiesting for zero,current.. For highest sensitiveness,, R should 
equal. the impedance of the reactive circuit, , The sensitiveness increases 
with, decreasing frequency. The method. is useful in testing any auto- 
transformer,, A direct-current galvanometer. was connected in series, with. 
a. synchronous commutator, . permitting: adjustment of. E 
Electrolytic Capacity and, Resistance, of ‘Pt-Rhodamine Cell was 
‘measured by the phase-angle method for various cells with electrodes 
of, solid Pt,or of cathodically deposited films of various; thicknesses, in 
various; relative positions... The results: can; be regarded as correct only’ 
when the electrodes haye., relatively, small resistance... For. the; case of. 
two,parallel plates, the, correction, for, the resistances. of the electrodes jis. 
made... Variations with em.f..and frequency... The. resistance is constant, 
but, capacity, increases with e.m.f. for values.above 0-4 volt and, decrease. 
with: frequency. in. proportion to 1/V/f for 10:to-70 cycles. ‘Variation: 
with ‘arrangement of electrodes.'.A cell with parallel solid electrodes: has 
a greater: capacity than one with the'same electrodes: lying: im a‘ plane. 
The capacity ‘increased. as the thickness of the sputtered: film-decreased,. 
and: was:greater for films with a black :colour: Effect of increasingiconcen~ 
tration ‘and was to: the oapacity and the 
2148, Methods of, the of, Ballistic Galvanometers, 
by Adding Series Resistance. M. Masius,. (Phys, Rey. 23, pp: 649-654, 
May, 1924.)---On closed.circuit, the added series resistance does not change 
the, throws, in, the, inverse ratio of. the circuit, resistances, because of the. 
simultaneous change in electromagnetic. damping. ‘However, ,if, 
added resistance 7g required to reduce a given throw to half-value is 
determined: by measurement,.so that ro/G. = mg (where.G is the original 
total..resistance of the. galvanometer. circuit) is known, then m, and 
and the corresponding ‘resistances 74 and: required’ to,reduce the throw 
to, one-fifth and one-tenth can be:obtained, from a table which is given.' 


teieterswith wspeciabdam ping -coil this table Goes riot 
tothe dhange of the dampingy may) however; be readily 


acspecial iswitchds: useditovopen the:galvanometer 


iriducell! charge ‘has ~passed’ this tasé;: 
the total:resistance of the. 


WHode potential. “ a piven Voltdge Bi 
bf tt Passe 


d 
Will be pass né, 

roo, eft io disas sousiz b ont 

The iind of should be such that its impedance at the desired frequency 


is small compared with the input impedance of the tube. In some cases 


aso pa@g 
od 
12 
vol 


Chokes "antl biasing batteries ‘are sed “to"advantage; and that 
10 per cent! ofthe rated the i8 
that ‘the outpiit leads be Cori Hetted an amiplifier, 


He! following" are’ the "details: of an “Oscillator ‘Ly 
ade y winding W deep cut ‘arcu 

& Wire inductatice, approx.’230 
‘Shirt Fe(witha a variable position 


“Irom eore'choke'0 8 

“bias, 4y volts 


similar. to. ‘the\above.dt was-found: beat methods 
5O-per cent, andia change of 3/10. cemtiofer om 
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with Variable inductance fox: Audio. Frequencies: 

and » FeoZenneck. (Phys!) Zeitse .25.> pp. 210-212, 

May: 1, In experiments ..with alternatihg: currents ‘frequencies 

the/neighbourhood:-of 500 per sec: .coils -with wariatile iridhictance: tire 
apteasy to: construct), The: arrangements ordinarily: used: for lower ‘fre- 
quencies have:itoo:much ;iron, and: ison-free: coils; large 
inductance become very cumbrous if their resistance has to be small. 
A simple iy t.of two, coils (whose position along an iron epye-can 
ore which gives a wide rang @ of, h 


ula 0 cor 


e,used had. a cross-section, 3 x. 2-7, 
With, the former, using. coils, of, 119 + 
5 mm. dian ugtance of about 0-023 
ils’ touching, middle, of 
justoff, the ends of the. 


t off the ends.of the. core 

to a henry 
showing the variations. in. inductance and \ 
of the distance a of the coils. 


yorau port sonabeqret eit tals dove to aulev. oti'T 


CURRENTS AND MAGNETISM. | 


2151, Tracing. Ray Osciflognaph. (Elec- 


trician, 92. pp."631=632, M of an arrange- 


ment by which alter +forms of frequency can 
be traced by a cathode-tay-os evelopdd ' by the International 
Western Electric Th m i 


deflecting plates. Th ime-variation js-ob by connecting 
terminals of a to.a-pair-of deflecting plates at right angles 
to those just #téntioned, an this resistance is }made to carry a current 


which varies periodically with the time. Suitable current for this purpose 


is.obtained by having, this resistance as part of a closed circuit containing 
ANd spon, The lamp. is.shunted, by, a, yaniable 
condenser. As is well known, the lamp. in these conditions will ht up 
eriodically. The, charging current, on. switching on, increases at,a gate 
ndent on thecapacity, cathode rays will accordingly be deflected 
until, the, point i¢ reached when the neon lamp lights up... The condenser 
then discharges, so that there is a rapid fall in the current until the lamp 
becomes extinguished.and the process is repeated... , Thus, the, waye-form 
is traced on the bulb of the oscillograph, and, if the variable.capagity is 
adjusted. so as to synchronism, a steady, trace the..waverform 
2152. Vect Algebaaic iSigne in Alternating-Gurrent 
Theory, 42. pp. 320+333, May: .25, 
1924.)—Confusion. in alternating-current problems can only be avoided 
fact that algebraic equations and vector'diagrams 
ithe ‘connection between pidis or and ‘currents: possess 
no “nkeaning \definitely correlated toa circuit diagram! ino which 
VOL. XXVII.—A.—1924. ASOT 
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il. 224 pp. 96.740; ‘April 
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mashed: author jconsiders’ the .general 
to ~which: iare..connected:. generators; and: consuming: devices; and adopts 
the p.di; vector, across.the mains as the vector) of weference; 
sidering the: expressions for the power and wattless components of,cusrents 
and ithe power and wattless coniponients-of: the yolt-am peres, he advances 
reasons for the adoption of the following rules|as,.on the whole, the least 
likely, to occasion confusion : (1) The,same directions should be,adepted 
as positive for both generating and consuming devices; (2) p.d.s. and 


curretits should ‘to: have: similar, directions: of 


thie fact thatiti thé.casé of a circuit consisting of a single gencrator supplying 
asingle Gonsunting device two? eqhal but oppositely: dirécted currents 
would-berassumed:to exist:im the two portions bf 
Diswihltion’ of the Magnetic Round’ a 


theoretical work,” Hid’ df ork 
out at? Harwich’ the stributio: 

of the fh field and return current round a “ leader ” cable. The 
are“described alta” the: are 

fii graphical ‘and tdbullar fortis’ ‘Phe tesults appeat'to ji 

the conclisiony THe propagation Of plate” 
waves itt ‘take! place ‘iti! wi 
‘Wave pro pagution it ita Condtitting’ the" Wave-fengtty 
Vp the Velocity ‘Of atid the attenuation! constant 
< fip. p Baty’ the specific resistance and f the frequency. At low 
of propagation is only.ef.the same(arderjas that 


acqustic waves: (2), current tends. teconcemtrate near, to. 
the cable end above:it if, the. sea-bed is- relatively, non-conducting. The 


higher: the frequency, the, greater the,coneentration, and -the,efiect.appears 
to be elliptical ‘form above the cable,, 
causing the-magnetic field distzibution.to,,approximate, more, and, more, 
nearly, to that; produced pair.of leading) and .xeturn, conductors,in 
a vertical plane-as,the, frequency is. increased. . (3) Phe, variation. of phase, 
of the:return ewrrent inthe water above the-cable-appears both by, theory, 
and experiment, to; correspond, fairly propagation. of 
plane, electromagnetic: waves.in. an,infinite : The; fundamental 
equations for wave propagation in.a conducting, mediam lead tora, 
of/similitude by. which the whole of the phenomena can be reproduced, 
in another medium of similar form if the scale is altered in the ratio 
V pipf, or of the. wavelengths for. Way <the 
field distribution: at:large distances ‘from. thé ‘canbe’ determined’ by 
employing @ ‘Sheet‘of lead in place‘of thé The: magnetic: field) 
at the:stirface vertically above the cablediminishes with increase of depth, 
to!inerdase of distance fromthe cable-and\ to: absorption: |! The: 
latter ‘appears to follow'!an ‘approximately exponentidl agreeing 
fairly? closely twithy theory. Atmouritig & submarine cable: produces’ 
a marked Giniiidtion' of the: magnetic! fieldahd ‘ofsthe #eturn ;current)in} 
the'water, owifig t0) the coticentration of the returm cArrent in the sheath:: 
The effective‘or resultanticurrent fouhd- by experiment ‘isin 
with "the: theory’ of. Oldenburg ‘frequencies the: neighbourhood 
500 .cyclés, but is lower 
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on a'stecl Ship give'a distribution of the lines of forde 
above‘the' surface which differs:from that obtained »with a wooden vessel, 
The expldnation apparéntly ‘lies inthe greater°electrical conductivity: of 
compared with ‘this catises.a considerable-concentra- 
‘the return) current in! the hall; thus: prodacing ‘a: magnetic ‘field 
‘the ‘Calculations; madéoby ‘Butterworth ‘support this 
gba gnimucaod Das diod Tob es 
2554. “Distribution: of Magnetic: Field | and: Return 
ac Submarine: Gable: carrying ; Alternating: >Gurrent,: Buttérworth 
(Roy. Socjp Phil> Trans,.224. 144-184; April 14, :1924:)-+This' | 
gives’. a comprehensive :theoretical otreatiment: the! problenn the 
“leader ’’ cable, and also describes experimental verification of the theory 
by. means a model,in which sheet lead. of ditlerent. thicknesses was;used 
to, represent the.sea.'; The results obtained inthe Gareloch {see preceding 
Abstract]-are also discussed in relation to,theory,,. Theagreement between 
the,experimental, results. and. the, theory sufficiently . close to justify, 
the conclusion that the formulz derived, are essentially correct... W.. 


orn 55, Electrical. Diagrams gms .. 
(Elekt, Zeits. 528-529, May. 22, ‘author. describes, the. 
uses, to. which diagrammatic curyes.in three on. the principles 
of; solid. geometry,,.can, be, put for, the purpose of explaining graphically, 
certain. electrical phenomena, such.. efficiency. of synchronous. 


Constants” of “Onystals ina Magnetic: Fila: 
Physique’ et'le Radium, 6: ‘pp. 59-64, Feb.;'1924.)— 
Using a-method described ‘previously {see Abstract 752: (1923)};'the author’ 
tésts ‘thie’ dielectric constants large’ number: of liquids ‘in a magnetic 
‘field? Phe tiquid was'held im ‘4’ box-shaped condenser which ‘formed part 
Of ani oscillating circuit; the wave-length ‘abed being 720 metres. It was’ 
found that’ when’ a’ longitudinal magnetic ‘field’ was applied) the capacity 
‘of the coridenser decreased ; no change was’ observed when ‘the field was 
transverse. The results; given’ in tables and “graphs, show that ‘liquid’ 
‘ofystals ‘tire electrically ‘attisotropic ;/'the difference ‘between’ the dielectric 
and with the ‘field, ‘increases with the field strength, 
‘lirnit'in field: of-about 2000'gauss. “The difference diminishes: 
(197s 623-+-627, May, 1924.)--The,.remarkable, magnetic. properties. 
»permalloy,: a :nickel-iron):metal: [see Abstract .2282: (1923)), «include . 
‘permeability:much greater than that of soft iron. that the: 
of, soft;iron).castiron and, steel is im each’ 
casé*a bilinear (functionof the) field... The authorj:using data obtained | 
from the graphs of Arnold and Elmen, plots reluctivity against magnetising’ 
‘for -permalloy')and |.Arm¢o. iron.) The: graphs: obtained | indicate: 
minimum: rehictivity! for permalloy, at about H.=)0+06 gilbert per cm.,: 
at about Permalloy: is no: exception .to_ 
‘the genéral tulesfor magnetic metals\in this, respect, \its,bilinearigraph 
least asfaras 5) ei GB. 
VOL. XXVI.—~A.— 1924. ov 
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Cylinders Strong” Magnétio? Fields: Dejean: 
mptes Rendus, 178. pp. 1370-1372; poses 14) intensity 
magnetisation Of 120 extra-soft ‘steel ‘cylinders arranged’ so that: their 
ces,were in line has been theasuted for different Vales df the gapibetween 
cylinders. Abstract’ 1948"(1921)]!° ‘This’ hashow' ‘been: done 
ith the axes still Brat but displaced 4ideways’'solas to forni helices: 
hanging of Prolate | rhor oid Rotating in a Magnetic 
il. Mag. 7. pp, 942-847, ‘May, 1024.)The 
ving-Ii boty” of al ct induction 
[see Abstract 1635. (1920)] is extended. to thie Case of prolate spheroid 
the formule for which have been worked dat by Rognlley [see‘Abstract 188 
(1923)], who. found an ‘for the altérdtion ‘of ‘of ‘the 
axis produced, by, fotation i0 the is arthed; this’ change results 
in) the charging of the An iron’ With major axis 20'ems: 
ig solenoid. The ellipsoid was rotated at high 
meter... ‘Measurements ‘of the ‘potential of the’ shell ‘at various speeds are 
compared with the potentials as calculated ‘and ‘the two agree’ ‘within 
3-4.per-cent. The results are considered ‘to’ satisfactory’ confirmation 


2161. X-Ray Corpuscular Emission from Iron ‘ana 
Unmagnetised State. G.A, Carse and D. Jack. (Roy. Soc. Edinburgh, 
Proc, 43. 3. pp. 226-229, 1922-1923.)—Ewing [Abstract 1722 (1922)] 
has suggested that there is something in an atom which turns in response 
to an applied magnetic field. In this connection the authors now describe 
a study of the X-ray corpuscular emission from iron when magnetised 
pm unmagnetised, especially under the influence of very penetrating 
av The experimental results indicate that in the iron atom, either 
the part of atom that turns does not emit an appreciable number of elec- 
trons, or the chance of ejection is not affected by. the orientation ‘produced 
by a magnetic field. AB. W. 


of Nickel at the Critical 
| P58, Energy Change tn Iron, erature. 
4 
sponding; states applies to curves of For 
anhysteretic,... — um 
intensity ;,and | Rylp relates to ,the.e: the 
ferromagnetic ‘state ‘below, the: critical, tem 
of temperature above: the-eritical temperature. Since 
has the value 2 for and: 1-for, ni jand*R, is, negligi 
0 “arom and: and is ble 
with it'is.concluded in passing through the critical tempera- 
tire there is a ge of kinetic energy per-unit.of ture equiv: 
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Total Sole ( 

a |, 1922 beforé*the Philo: 
on, prélimindty distussionef special 
obseryations. of rital Witenisity atid tion 
de at, Point ‘and of ‘declination’ at Met! Wilson 

hibited, in tabi d ih dnd“inclid ations 
tions, ate “given ‘five-minute intensity’ ag; fifteen: 
téatis; inclination’ as’ “means. ‘Magnetographs 
graphs: ‘Show dharked: eclipse cefféet,, conresponding ,to sults 
ined from’ pre ‘eclipses; At: Mt..Walson.and; Point ; the 
tie! “Westerly: “of ‘the declination was.advanced.about two 
hours on the day 68 the ‘tlipse, the effect ‘beginning to. be felt shortly, 
after the time of first contact for the local eclipse, and continuing for some 
time after tthe: last. contact, At,.Guatemala, City, easterly decli 


ura 


llth) seems to have been about 2’: 
and: Guatemala City, an, increase in 
declination The effect o have about 
followed by.a a sharp, decrease,to.a minimum um abou ut 80 min. ‘after totality. 
The was to increase the dip’ by one 
minute shortly after totality. The iy on ‘vertical intensity Was ‘about 
positive vertical, intensity, incr to 

before totality and im 


investiga Ons region 


| 4)} ind cate. a second batid of magnetic 
anomaly: to south. of ‘the, first, pundarjes of this band ‘are less 
defined than the former, but there is clear indication, that the maj 


effects are independent of any atmospheric ‘cause, afid are “due'to“a 


— 
~ 
5 
4 
a 
: 
on: 
4 ia 
tember «10th, about! one hour, earher than September Yth anc 
ie 


special appara the ‘saturated prepared 


tanging tre to ‘five atmos’ in al 


Been *sat the 
itt Wa uced that bf and 
Conbtalit for Bi hd liquid, the extent 
aturation Being thus’ ‘pressure at which 


gs shaken from a supersaturated solution against the pressures at which 
aturation took plage ismearly identical with, the solubility-pressure graph 
for, the, samme gas and liquid, corresponding . with -Henry’s Jaw. Thus, 
vhen these liquids are saturated at 4 high pressure and, the pressure above 

table exceptions to, ‘this, tule are 


The paper déals with, the 
previous’ Papers.’ [Abstract “2337 (1923), “again 

is sup 


biect. to, certain,, contact with an 
ae al becomes surrounded by. @ layer of liquid which will 

-be dissolved, or precipi 
d the, thickness of the layer.may vary. ; The author distin- 


‘thethod for ig thé diffusion coefficien 
omintinica ting” ‘Solutions “of “the’ Sain by It Of different concentration 
hid Course “followed by the’ p-d, Between the electrodes: 
em. "7. 536, 1879]. The | 
how tie disturbing éffécts of the initial p 


the metallic plates, this method. is unreliable., F ot. 
other! meats: Ofcorrecting the results: given: by: Weber’s ‘method; are! .in<; 
applicable.>: the methods; therefore, recommenided. 


Jo agitaly jos hts has 
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2167. Remarks on the Theory of mri A. F. Core. 


pp- as May, .1924.)- 
owlelige’ and analytical skill for the or ten of ‘the 


perm of a solution by a thorough application of statistical: mechanical 
principles, treatment is sometimes attempted. by. the,‘ gas method,’’. in 
which. the solute. molecules are ly considered as a_gas, The 
‘Yalidity of this method having been attacked by. ‘Cavanagh in, his, paper 
“Molecular Thermodynamics.” [Abstract 1659 (1922)}, it. is. sought, in 
he present. paper to justify, the gas. method.” under. certain conditions. 
-Cayanagh’s. paper, the suggestion. is, made, that, by, measuring. the 
colligative properties of the solutions of. certain, solutes. in ,associati 
solvents, the degree, of association, ‘of the. solvent, may. be. determi: 
and an. attempt, is made in the present. paper to, show “that this. is not 
possible. . Emphasis is laid on considerations illustrating. the disadvan 
of using the relationship of the total energy and volume of a site 


Rétidus, 178. pp: 1679-1081, March 24, 1924.)—The film of Oleic’ acid, 

Of ‘greater extent ‘than that corresponding’ with molecular juxtaposi a 
‘Abstract1022 (1923), 186'(1924)}, ‘forms on the surface of the water a 

pdimeénsional gas ‘or, mbré exactly, stiperficial solution, which ‘tay be 

ly‘ Compressed ‘or dilated ‘and which has at any instant a measurable 

to the authdr’s’ original “view? “with sutface' tyitig 

e times.the saturation surface, this two dimensional 

gas the perfect gases, of the ‘surface. and the 
urface pressure. being constant, is ‘extended 

ther, this product gradually imini 

Capillary actions and to the. piesa difficulty of maintaining the 

of. the free fatty impurities from, atmospheric 


“8 2169, Attraction’ Theory of Tonised ‘Solutes.° Part if 
vitical Presentation of the Theory. Noyes.” (Am:Chem. J. 4 
1080-1097, May, 1924.)—The inter: 4onic atttattion theory, as dévelbpe 
‘Milner rAbstract 1071 (1912)]; and Debyé ‘and ‘Hiickel 
2328 '(1923)], in order to’account for the deviations of largely jonised sub- 
starices “from thé laws ‘of perfect ‘solutions’ 'discussed by thé author. 
This theory is based on the assumption that owing to the attraction between 
sitive and. negative ions, work is.done on diluting a solution against this 
ectrical. attraction, with a in¢rease. in the energy 
of ‘solution. . The. two lent. investigations quot 
at the same pet the. AU in 


product of-cértain. universal constants}: and 
Mathematical: and: thermodynamical disoussions. are. given: for ithe: 

rélation between energy and free energy effects ; calculation of free energy 


+i 
Ture L, when present in two dit solutions of dielectric constant K, 
3 one y dilute. (with no.inter-ionic attraction) and.the other con- 


CHEMICAL PHYSICS 


activation The free,energy ‘decrease attending transference of 
one mole.of an ion.of valence-y from. axconcentration oto 


methods is snffiiciently close to! provide strong evidence’ that these expres- 
sions-are a. true representation of the inter-ionic attraction theory. More- 
over, if this-theory succeeds in explaining the deviation of largely. ionized. 
substances from perfect solutes; it will support:the view-upheld by many 
recent investigators that these solutes are completely ionised up to moderate 
concentrations [see Abstract 158 — eee: mathematical reasoning i in 
this paper: — B. 

Testing the:T heory with Experimental ‘Data, A. Noyes: Chem. 
Soci; 1098-1116; activation function for.a 
substance with: two ions Acand B, deduced: 


This if the activity is plotted s asa 
the values of ionic strength, the resulting graphs should be 
straight lines for all salts; they should coincide for different substances _ 
of thé'same ‘valence types ; ‘and for substaiices of different valence types ; 
the slope ‘should ‘correspond 'to the numerical factor 0°357 quoted above, 
or another factor two-thirds of this artived at by atiother method.‘ 
>< The results with the activation product computed by Lewis and “oti 
from freezing’ point’ and ‘electromotive’ force’ data, ‘are in satisfactory 
agreerient with the requirements of the theory, up to strengths Of 0-06'M ; 
nature of the constants and calculations involved is con- 
‘The values ‘calculated by the’ author for the activity product 
poses: the solubility effects of various salts affofd a nore extensive testing, 
especially with’ uni-univalent salts such’ as‘ silver bromate and thallous 
chloride, ‘whose: graphs are nearly straight lines, almost entirely within’ the 
marrow sheaf bounded by the slopes corresponding to the numerital con- 
stants quoted ‘above.’ results ‘with the’ uni-bivdlent’ salts’ silver 
sulphate and barium bfémate, and of the bi-bivalent'Salt calcium sulphate, 
also confirm ‘general the’ theoretical prédictions, ‘although ‘some ‘déevia- 
tions are recorded. The’ observations’ équally” well whether Or riot 
thé'added salt hasan’ fon in common with the solute, while according to 
the older'theory incomplete’ ionisation; “these two cases are completély 
different: It is ‘oncluded;' therefore, ‘that ‘so far as present ‘evidence 
goes'thé inter-ionic“attraction theory offers quité'a' satisfactory’ explana- 
tion of ‘thé ‘behaviour largely ionised’substances. The ‘mass of € 


Theory of the Effecs of Strong Electrolytes on the Solubility of Salts. 
== theory. of the dissociation of strong electrolyte does.not 
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survey? of “experimental data. «The; author: ‘assimes’ that the solubility 
effect depends: upon ‘electrical ‘forces ‘between the’ ions; the 


being completely dissociated. If a certain ‘average diameter ais assigned 
to the ions, expressions are. derived which give very good quantitative 


agreement with the figures ‘Of varions-investigators.. The 

for éach salt is of the order of magnitude 
to be'expected:. The theory compared’ with 
the: hypothésis put»forward by G. N Lewis; of the:independent activity 
of ‘the ions, and the points of agreemeitt’ ‘noted.:’ ‘The nature and extent 
of the deviations of the experimental ee ee the 


atid Liwenthal. (Zeits. phys. Chems.109).6-62 pp. 301+306;<1924:) 


_—It has been shown in previous work (Zeits. phys. Chem. 107. p. 403, 1923) 


that: for colloids “bearing electrical: charge: thesconcentration. ‘may be 
expressed aS an: equivalent ratio between weight and 


electrical icharge. ':This) principle is applied’ to! the miwtual -prédipitations 


of «colloids; and: from ‘experiments: with ichromium: oxide and gelatine 


sols, and stannic acid 4- alkali and: chromitim» oxide sols;) it is:concluded 


that the conception of an “ equivalent, aggregation provides a satis- 
factory explanation of.the observed facts... Therefore the idea of normality 
and equivalent concentrations may be extended td! colloidal solutions 


-as:well-as: to: solutions of crystalloids:.; 


“3173. The, Viscosity, and Elasticity of Colloidal, Solutions.. 
and Enamy Schalek, (Zeits.,. phys, Chem.,.108.. pp. 153-174, Feb,, 


1924. )—The,. applicability , Poiseyille’s law:.in); the; determination, of 


viscosity is. inyestigated, in the number, of, sols, by; the 
method Hess and that, the.former method, a zmeasure: 
ment is, made,.as,in the, Ostwald yisogsimeter,.of the, rate, of flow. ofa 
liquid, through. a standard capillary, tube,.a definite difference :of, press 
being. maintaiged between the, two,ends, In, the latter, method,-a cyl 


torsion wire in, the.liquid, which. is, placed in. an,outer 


.container, and a, measurement. made of, the turning moment 
when, the containing. vessel is rotated,at.a definite speed. 
of sols of. the hydrophile class, such as.sols.of AseSs, 
CaFe, and,S, follow, the Poisenille law. and behaye like true solutions, 
Many-sals, exhibit a.marked departure from thelaw, The deviations, are 
all:in the. direction that, at low-velocity.gradients or, shearing, velocities, 
the, viscosity, coefficients,  calculated,,in the.usual -way,..increase, rapidly, 
with falling velocity... Withsome sols, notably that of this behaviour 


igmore, pronounced with the, aged ..In accordance) with.a theory, put 


forward. by. Hatschek,, this relation, is: explained. by, the that.these 
sols,are not, miscqus,, but also,elastic, and; the. elasticity is. relatively, 
more,marked with; low-velocity .gradients,when the, apparent viscosity 
is,ingreased. .. agteement with this theory,. magst sqls; which. shaw, this 
departure from Poiseuille’s law exhibit elasticity when a measurement 
‘the méthod of Freundlich arid’ Seifriz (1923 
of ‘metal particles in A) 
theory forward! is given by 'soditim’ stearate solutions, which 
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measured by tl 


strated by Chem 1 mal Seifriz [Abstract 1288 (1928)], a modulus of 

elasticity and ‘elastic: limit can be\\aseribed, tor certain. liquids. 

énit- work is: shown) that; by jassuming, constant fluid; 

ity, the) relation: between resistance to; flow and 

given, by.the, equation, = + wher 

low, 8, the finid, JG, the, iy 


viscosity; .coefiicients the, fluid . elasticity... 
in varying quantities. Fria’ 
78527194, April, The authors Have investi> 
‘arsenious’ Sulphide sols, “the’ limits within \whicli 
Smoluchowsk’ are valid [See Abstract 579 (1923)3, anid): 
the the' equations, the varidtion if 'the' percentage of effecti 
cbncenttation of electrolyte.’ of the rates 


a 


i's equations fall 
on thea ‘iif 


low, ations, olyt 5, but’ it® 
fis spall.’ The limiting 


ermal ‘and ‘that’ 
the. ion the ‘particles is influeie 
‘to 


dra ion. “are Yes 


Ji ‘April,’ ¥924:)—The chlorides; ‘bromides; nitrates, ‘and 
Potassium, atid’ the Correspanding ‘acids coagulate 

arseniou’' Sulphide sols‘at’a definite concentration of the respective ka tions, 
the influence ofthe anion being thus’ véry Similar behaviour 
shown by thie cédgulatitig concentrations.df acitis for The effect 
of the valency'ormobility of theion, often observed when theions concerned 
havea charge opposite in’ sign to that almast.abseat when 
the iow has: charge of the 'same sign as’ the colloidi’| An anion-havings. 
comiplex “chemical: composition (for example; the benzoate; ferrécyemide, 
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J 
ols, measured an the Couette apparatus... ate Character 
by constants which are independent of each other, the theoreic: 
elt 
of; coalescence. | In this region the greater. the rate of Coagulation, the 
more advanced is the, limiting st 4 
stage, and after it has been attain 2 
pletely... These results are explai 
irreyersible accord 
stage. results when, there 4 


(Comptes Rendws)’'178. pp. 1814-1816; May 26, 1924:)—When 
a metal is ‘dissolved in @ solution of another metal-with precipitation of 


the latter, the Yeaction'M, >My + Mj Rimay as 


an electronic 1 An électron dragged ‘from’ M, ‘with absorp~ 
of energy M,’ with liberation of energy? The 
mul the author has ‘found that the 
t of Balmer for the spectral rays" of 
Here A isa general constant, a and bare two parametérs, 
mand,» are whole numbers characteristic of the 
constituent elements., ‘The.term.Abjm*ean be taken as-referring, to. the 
cations, end:Aa{x2 to the anions. It thus appears thatthe heat of forma- 
tion of a salt can always be represented by the difference of two, numbers 
corresponding to :the heats of. ionisation; of the anion and. of the cation. 
It isinteresting to observe that numbers are thus obtained for the halogen 
considerations... Errata: (sbid, p.. 1932,; June. 2,,.1924). . 
"2178, The Effect of the Daformabitity of Tors on the 
10, e authors define the ““deformiability ” of the ion as ‘the 
of the ectrical moment to’ the’ ‘strength of ‘the electtic 
Pt producing it, i.e. p = aF W here p= ‘electric moment, F =' electric 
strength, ‘and. 


deformability, | brief ‘review jis’ first 
bea of the uantum theory and of the results obtained 
dweiller, the recent work the Wasastjei 
ans an 


amber juired by theory of the effect. 
ded into ‘dealing with '(1) dependeiice of 
the: deformability of the only spectza being 
considered iin which: the ;atom-complex is,of,the type of the inert. gases. 
(2) Deformability, and refraction-constants of the inert. gases and. of 
‘The vesult. that.the.quantum number halbzahlig.’’ ‘ig here. dedue 
from the deformability. of the inert. gases, and of ions which. are similar 

to them. ; (3) the on 
_ The autiiors. here show that the law. wus Bah obtained by Kramers for 
the Bohr helium atom ‘holds with considerable exactness in other .cases 
(4) Heatof' sublimation of salts. ::;The:yalues of a.are used:to:calou- 
late’ the heats:of:sublimation of the chloride, bromide, iodide and fluoride 
the ‘alkali Oscillationsof binary-molecules; The authors 
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or salicylatéion) exerts a marked inflwence atid requires a higher kation 

concentration to’ produce coagulation! The ‘coagulating effects.of : the 
alkali-metal kations are, in descending order of ‘magnitude, Rb, 
N@,,Li., . The amounts, of anions adsorbed for salts with univalent kations 

: are very small in comparison with th total amount of dlectrolyte present. 

be Ween and the cons nts sé! A, the bere anc 

a | | 


lated with a comparison of experiméntal values;' The authors 


2179 Synthetic Metallic Bodies: : Part Denicity and Density of 
Metallic: Bodies and Adhesive Forces between Metallic Surfaces. 

F. Sauerwaid and BE. Jaenichen, (Zeits. Elektrochem,30. pp. 175-180, 
April, 1924.}-—The tenacity, density: and expansion ofisynthetic metallic 
masses prepared: by the compression and ‘sintering of fine-grained crystal- 
lites ‘of copper and [see Abstract: 2081. (1923)]} have ‘been investi- 


before increase of the ctable. 
the development of tenacity and density. in = material is attributed : 
the adhesive forces between the surfaces of th ites, ‘these force: 
assuming considerable magnitudes at teniplbiatuied below those at which 
diffusion and crystallisation processes occur. The tenacity, and ‘with 

‘the density also, is diminished by increase in the size of the ‘air 
‘whilst, up to a certain limit, the expansion is simultaneously increased. 
Heating of iron.at the lower temperatures 
— tenacity, and H. 

Tuner Structure Alloys... W. Rosenhain.. (Inst. of M s, 
pp. 3-26, 1923, ngineering,, itp. May 11, 1923.) 
—By the results obtained. fr om studies of alloys. 
operties it can, be deduced that :— 


4 


e of the solute replace atoms a the ‘solvent me 

the Cant and do. not fit into the interstices between them. 
~(b) The stranger atom in the lattice causes, distortion, and the amount 

ot distortion which the lattice can undergo is limited. The number of 
‘Stranger atoms. which. can be introduced into the lattice will be determined 
J the stage at which the distortion reaches. the Heat of which the. lattice 
‘is capable. Consequently, the kind of atoms which have a limited solu- 
will be those which produce the maximium distortion.» 

“(c) Distortion also’produces a hardening of ‘the: alloy; in systeitis 
hardening effect: 
powet of forming solid solutins function of the hardness 

‘the: region in the: neighbourhood ‘of the’ Solute atoms ‘considerably 
before thé limiting: parameter is reached by the rest of the crystal. ‘The 
€oriséquience is that will commence lower température ‘in 


the. atom, diver- 


tress,’ thie 
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| have ‘here’ been: to limit: the three: acids, 
3 
ated in relation to the previous heat treatment. he m begin to 
f 
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the. stage of elastic! bueakdown,.and, new (phase 


—an liquid—is formed. TH 
Prdblems eonnected, with diffusion and: with; electrical. condustivi 
fully disqussed, in: Shea paperio Goaitaqmos s dtiw 


(Rev. de Mét. 21. pp. 295-302, May: 
of various copper:alloy$ was ‘between 20° C. 
and: 960° G: Brinell balk. \‘Zheialloys’ Studied ‘were of: copper, 
with. zinc ,.zinc andnickel;tin, alumitiumand aluminidnisilicon, aluminium 
nickel. «The: original paper «must be consulted :for 
detailed results, thé chief general deduction: being that/sirigle-phase — 


metric De elermination 0 big ale of Mat 

1924 4.)—The arrangem né of ap ratug cessary 
usion Ta e cadmium in mer arious. empera- 

athode, forming. a very: dilute amalgam, The p.d, the 

surface and a : standard electrode is then measured potentiometricall 4 

nf the. diffusion coefficient, is calculated from the 


where: Dis diffusion. coefficient in: ‘es. 


milliamper es, electro-c 

neiit of € riment, = time in which electrolysis place, 
This introduces corrections for the influence ‘of curtent stréngth ‘on 

the! “The Procedure ré'té ‘be followed making a meastirement 
described, and the efféct of’ the ‘shape and of. cadmium ane 
‘the strength the CdsO, ‘on the is considered, The 
OF the coefficient at 26°C and 1 atmos osphiér e préssute is 
cnis . per sec, regufts’ and’ methods "of previous 
2183. The. tf On the Rate of (Metals! én 
Mercury: Gohen ‘and R. Bruisis, <-(Zeits: phys. Chem: '109.. 5-6. 
pp! s422+430, apparatus’ already’ described : (see: preceding 
Abstract] is adapted for use at high pressures, and the difftisiom rate: for 
cadminmin mercury: measured) in ‘thé sameiway at) 1.atmosphere} and 
1500 atmospheres pressure.. The effect of the increased. préssite: on ithe 
aréa‘of the ttiercury’surface and: the compressibility of:the amalgam must 
be daken:into account. |: The! coefficient: at:/1500.: atmospheres: was: found 
totbe ems. per séc. C., ‘decrease of overt 5 perscént. 
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is: canted: to rotate: of 40; to: 45 mu pes 


tracing|: first astoaight Jine corresponding to the propagation of the explo, 
sive wave, and giving; by its inclination, a measure of the velocity ; and — 
image: with ‘ar initial lumisosity. equal tosthat of 
the explosive wave; but rapidly decteasing:: | Thesecond image corresponds 
to:a!wave :of-shodk. which is formed :in-contactswith the: surface: of: the 
explosive, and: is conveyed: beyond in. the:airoriother gas contained-in the 
tube. The:vatying:imclination of the second: image: shows that the speed 
of: propagation:of theswave'shock initially is genetally higher than that 
of itherexplosive wave; and then. gas, the 
wave)ceases to: be duminous after certain) distance,;.which, for a giver 
explosive, depends oni the-density of loading)ahd:on the diameter of. the 
tube: Acdescription is givenof the. chara¢teristio properties,.shown when 
(1924).].» 
Phe Mechanism of the Explosive Reaction.', Andibert:! (Comptes 
Rendus, pris, tubecof uniform 
internal diameter: (42°mm.) isections; the-two, outer 
ones being: of glass.and: the.central one of thin rubber. The detonation is 
initiated iat; one: of: thé openiextremitiesef :one:of the glass.sections, and 
the flame ds: photographed ot: a rotating drum. con- 
sists. of two equally inclined-straight traces separated: by: a:dark interval 
corresponding to:the section of rubber. The:two parallel traces.are either 
in:the samé straight line or else displaced! according ‘to, whether any; modi- 
ficationvof the progressof! the explosion ~waye:is introduced: through the 
walls ofthe cubbet tube!» With the mixtnre GH, ++) 20y,-a:displacement 
_ is observed, but with hydrogen and oxygen this only occurs whenmitrogen 
is' also present: ‘The result indicates that ‘the! oxidation. ofi:hydrogen at 
high temperatures .andpressures is retarded: by the presence of nitrogen 
in analogy ‘withia:similar result previously observed with carbon: monoxide 
effect is! attributed momentary 
formation: Gf: considered: !thatia similar reaction proceeds 
during the détonation of nitroglycerine. >The mechanism ‘of.the explosive 
réaction isicorisidered toi ‘proceed as follows} The atoms: coniposing the 
molecules enable number of.alternative reactions. Under 
the’ conditions:of» temperature and pressure:iprevailing in; the wave, one 
ofothesei reactions»is:more rapid tham the/others; and,’ shy. its progress, 
‘the explosion <The gaseous: residue 
them interacts by) secondary -exothemmic reactions»: ::The: duration. of | the 
explosion is.accordingly inversely proportionaltd the speed of the secondary 
réactions. ‘Tis’ reaction: iintérval is ‘particularly: short; attended: by: the 
highest shattering effect of the explosion, in cases where secondary reac- 
tions are. absent:orwhete the most rapid reaction: is at the\ same time 
the most strongly with compounds 
of-a simple:¢enstitution; ‘such:as:certam Chlorides; sulphides: and azides): 
is:concluded :that the decomposition -a.disruptive:explosive gives 
rise to reactions ‘between gases which ihvolve:the oxidation of reducing 
bodies, as: hydrogen and:carbon monoxide, with ‘the:production of flame. 
If.the explosion:takes place inflammable:atmosphere; as.infire-damp, 
safety from:ignition is dependent on the conditidn that the flame-producing 
reactions:are either: arrested or: brought to ¢ompletion: before “making. 
VOL, XXVII,—a.—1924. VER: 
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contact With’ the surrounding médium) «The tendency “to:ignite is greater 
in some explosives than-‘in others; but inthis connection no absolute 
Chem.’ 28; pp: 502-506,;May; 1924: :)-~The electrolytic potential of calcium 
is determined’ experimentally ‘by measuring: the ‘p.d.: between «a calomel 
electrode and a dilute calcium amalgam ‘in watef and the between the 
amalgam “and «a -calcium electrode: in> pyridine: The result gives 
—~ 2-768 Volts; with the normal: hydrogen: electrode:as zero. 
The. potential is‘also calculated from Nernst’s theorem, using the specific 
heats of calcium, calcium oxide and hydroxide; and the heat of oxidation 
of calcium. ‘This method gives: — 2°77 volts) The tfelation -of these 
2187. Significance of the Electrode Potential. Reply to the Coikicisin 
of JeA. Butler.’ 3. Heyrovsky:: (Chem: ‘News, 128. pp. .857+359, 
a 1924.)-—A reply is given to a criticism of J. A-'V. Butler [Abstract 
1036: (1924)], on ‘an earlier paper by the author [Abstract 1268 (1923)]). 
tat, contrary to Butler's statements, no stages of the cyclic 
process devised by the author are irreversible;and that everywhere only 
free energy terms are used. . It is reaffirmed that the ionisation potential I, 
‘may be taken as ‘a measure of the free :enetgy and, except at absolute 
zero, is not equivalent to the total enérgy. i: With increasing temperature 
‘more ‘atoms have their valency electrons:in the outer levels; and the ionisa- 
‘potential: becomes progressively ‘less, although ‘the total ‘energy of 
that’ Butler's that the sum of the 
‘error, An inference which follows: from; Butler's deduction is:that the 
‘pressure of metallic ions over:the dry, isolated metal is‘ in® 
‘withthe concentration of unhydrated> metallic ions imaginet) to. exist in 
‘the vapour of the solution which contains the: hydroxide MeOH. It is 
‘maintained, ‘however, by the author that at the electrode the metallic 
vapour is notin chemical. equilibrium -with the solution but might be 
acted upon by water and yet haveits characteristic or electrolytic potential. 
By ‘modifying the formula derived: by Butler in: accordance with: these 
corrections; the same relation ‘is derived between the electrode 
and the basic and ionisation constants:.ds has been deduced by the’present 
the ‘Boundary: of Two Phases. Reichinstein. \:(Zeits:: Elektrochem. 
30:opp: :238+246, May, 1924.)--If it be-assumied that for two given phases 
all;ions, and -also‘ electrons, ‘have the: same partition’ coefficient, three 
the-development of a p.d. bounding surface of two phases. 
(1) Phe: existence asymmetrical: conditions; in‘ the: homogeneons 
phase. is necessary in: order. potential :difference: for 
example,:a metal.is placed in contactwith an‘ideal pure:solvent, ‘no p.d. 
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wil but if'a salt: is: dissdlved! in: the) solvent; asymmetry, results; 
and‘ heterogerieous ‘equilibrium betweenthe phases; cannot be. attained, 
“therefore a potentialdiffereiice is:set:up.)> The'value of;this-is expressed 
in terms’ of the concentration: in the liquid: phase.) The case of an oxida- 
tion-reduction electrode—eig. ferrous: ferric the 
(2) solid body is. equilibrium between 
beset up in a finite timeiin its:\own reaction space,’! 
then ‘by contact with ’a*solution ‘ini: which unsymmetrical equilibrium 
éxists; only asymmetrical equilibrium canresult inithe ‘reaction space;’? 
table tisstiés is discussed: ar ig 
(3) At the boundary of develop 
itiwaridte tigyieien of asymmetry exist in the phases with regard to, the 
same electrolytic: or electronic dissociation process.:) This is illustrated 
by the chain sodium: dleate in water/oil/sodium’ chlotide,in water, which 
is ‘reversible with regard to sodium ions;: Electrolysis considered as an 
example-of asymmetry in the homogeneousphase is discussed, and, the 
reasoning ate illustrated. 
and the Richardson ‘effect in ‘the discharge ‘of electricity through rarefied 
gases?" The ‘theory of Smits:and Aten 1918)with regard. 
to ‘the development of p.d..is:examined ‘critically; andi it is concluded that 
the: ‘author's ate explanation. of 
The Owidation: of: the ‘and 
Octocyanides. O, Collenberg.. (Zeits: phys.,Chem.-109, 5-6,. pp...353- 
374,. 1924.) The reactions: ‘between potassium cyanide and,.compounds 
of molybdenum and tungsten yield tetravalent complex cyanides of the 
type (CN)g.: Oxidised with permatiganate«in sulphuric acid, <the 
compounds. pass into ‘pentavalent complexes ‘KgR(CN)g: Im aqueous 
sohitions the complexes dissociate into anda negative tetravalent ‘or 
trivalent” ion’ “The author’ determines: the’ oxidation’ potentials’ by 
measuring: the emf! of célls containing electrodes ‘of mercury in calomel 
aiid ‘potassium: chioride’ and of platinum im the cyanide; and ‘also in con- 
centration ‘cells,’ Phe oxidation. potential ofthe» tungsten’ octocyanide 
is 0-569 at 0° with a cyanide concentration of 0*0964 mol, that of the 
molybdenum: compound volt ; addition of KCl makes the potential 
mote positive: ' The phenomena’ resemble the iron 
is 2190. The Behaviour of Sitver Iodide ‘inith Photo-Voltaic. Celle re 
Garrison. (J. Phys! 28. -pp:333-846, 
first observed that the photo-potential of thesilver iodide electrode electro- 
lyte cell’ was not ‘always positive: “Mirichin observed ‘similar effects .with, 
several ‘cells; but régarded the negative effect:as exceptional. In the 
case of the cuprous oxide photo-voltaic cell it was formerly thought that the. 
photo-potential was always positive but it has recently been shown ‘that 
the potential induced by the light may be either + or — depending on the 
cotidition thé’ eléétrotie and. thenature»of the electrolyte. : the 
present paper experiments are described’ which show a bik igs simi- 
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larity’ between the action of the silver‘halides and cuprous' oxides: The 
same’ géfieral theory applied to both, the!conditions which determine both 
the* nature ‘and ‘the direction of the light :effects: being almost identical. 
‘Oh! the behaviour: of thie: ‘silver: halides... wis 
The electrodes were prepared either:by the direct action 
Of the vapours of the halide or by:electrochemical, of a-thin 
layer of ‘thé silver ‘halide on a: polished: silver electrode: “The ‘electrodes 
were made of thin: sheet:silver about:3 cm: in Jength and 2.0m, in width. 
They ‘were ‘always coated onthe back with: paraffin so, that. only the front 
surface’which was exposed to the light was-in electrical ‘contact:.with the 
electrolyte. The electrolyte was always saturated: with -silver-iodide, 
The électrode and electrolyte: were placed: in a rectangular;glass vessel 
with’ black paint on all sides‘ but.one in suchia way-that:the light 
ad to traverse only 0-5:cm. of the-electrolyte before. falling on; the elec- 
trode: calomel half-cell completed the phato-voltaic.cell.,,, The 
6éll wasmounted light-proof box: witha single-window for admitting 
light to: the sensitive electrode. A600: ‘tungsten filament lamp was 
used asa lightsource.: As a result of théexperimentsit:is proved-that silver 
iodide photo-voltaic cells have been made which have both positive and 
negative photo-potentials. The sign: of) the: photo-potential,.was. found 
to’ depénd’on ‘the thickness of the silver:iodide:layer over the electrode,, 
atid‘on the ratio of the ‘concentration of silver ions to that of -iodine.ions 
in the electrolyte.  Therelation between.the light intensity and the changes 
in electrode potential were measured for both the positive and the negative 
effects.’ Decomposition of the silver halide was found to occur during the 
maximum negative effects in the presence of a high concentration of 
iodide becotnes soluble in light.» The relation between Light 
The: Eilectromotive: A. Smite, (Zeits. 
Blektrochem. 30. pp. 223-230; May, 1924,)--Alyminium., and magnesium, 
exhibit<aless negative potential -than,;would; be.,expected.,in aqueous 
solutions: of their salts, which: cannot; be.explained, bythe assumption, of 
an ‘oxide: film on: the - metal surface Abstract; 186 (1921)], , The 
behaviour of magnesium, for example; shows ‘that. it.cannot, be regarded 
either a> true: gas: electrode .or,.a) true, metal. electrode, author 
assumes' that ‘some form of internal equilibrium is set,up in the, metal ; 
the evolved: hydrogen ‘cannot be-involyed in this equilibrium, since. this 
would: lead to an: impossible value, for, the..concentration. of, hydrogen 
ions!in the liquid. Probably the +hydrogen:forms .an.adsorption. 
with the surface layer of the magnesium, The accelerating or retarding 
influence’of ‘ious ‘suth as GH, Cl,\SOg, en::the ‘attainment, of ‘the imternal 
equilibrium, is Wlustrated and .discussed:< The:imagnesium is activated, 
‘amalgamation with mercury, and’ the influence of, this.addition..on the 
internal: ‘equilibrium ‘is. considered:: | ‘The, magnesium. electrode,, becomes 
Very strongly negative if:mercuric chloride is added it.in an acid, solution, 
beitig’ removed! and: washed, the potential. 
od? 2192.» Phe Zine. iG» MW Westrip,.. (Chem. 
Soe.) J. 1N2+1121,) at a..zinc 
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sulphate ‘arid “ofogelatin.: ‘The liberation Mydtogén ih assumed to be 
‘the decomposition of an’ adsorptiom complex: first formed; andthe 


"equation b log 'Dy is deduced for theover-voltage, < 


@ and-b are constants, and Dy = current! density: This expression 


is found’-to agree: withthe experimentalresuits: ‘An: expression 


derived’ for the falling ‘off of over-voltage with ‘time-after the’ circuit’ is 


Unie. of: Electrolytically. Metal, Beer. 
Metalilkunde,: April, 1924,)-+-The nature of the 
~. ” ground metal foil is easily recognisable fron: the appearance ofithé etched — 
.. ftom. the ground: metal ‘is; indeed, facilitated if. the latter. rolled 
structure, sineé, with; a> deposit:on electrolytically: :prepared sheet, the 
>». @pystals’ grow further in the direction of the current, although the separating _ 
layer produced by interruption of the current remains visible. — - 


Deposits of tron-nichel alloys on polished brass. platesimay. be 
by alternate deposition ‘of layers of nickel and iron,|these-being caused to 


‘Avid Solution... O. Collenberg and J, Backer: (Zeits.. -Elektrochem, 30: 


| ‘Pp: 280-238, May, of alkali tungstates in concentrated: 


hydrochloric acid, which contains tungsten;mainly as WO9Clo, and 


-» in the form of the complex anion WO,Cly’, are reduced by a Pt: kathode = 
quantitatively to. the deep-blue-coloured pentavalent. tungsteri estage. 


mercury, lead; orstin kathodes the reduction of sodium:-tungstaté.in 
gontentrated hydrochloric acid at ‘all current densities 


> a tively to: the trivalent; tungsten stage. provided: the temperature ‘is: not 


below 16° The corresponding potassium:tungatate solutions are reduced 


lead. kathodes at a'c.d. of 0:064.amp.fem2 and. et temperatures above 
quantitatively.. ‘to trivalent. tungsten;, With mercury’ kathodes 


reductions. incomplete ’at all: temperatures, and leada'to an indefinite 


product, the valency of which is lower the higher the.temperature and:the 


higher the current density... At temperatures ;much:. below 16°: C; 
 feduction of sodium: tungstate in: hydrochloric» acid solution ‘does not 
proceed..completely.-to. the, trivalent stage, om account of the. stability.of 
the. quadtivalent tungsten chloride: ,at: dow-;temperatores. Trivalent - 
tungsten: solutions obtained, by electrolytic reduction, axe either greenish. 
_ -yellow or red, the former containing the complex.anion and being 
obtained inthe: pure condition when -thetemperature: is above:.36° Cy 
while the ted solution is best obtained by the.use of, lead kathodes; 
Of: 0+064 ampjom.?;, anda. temperature’ of.16-182 and. probablykons: 
tains the anion WClg:. or  Thisdatter form 


unstable, and.is gradually. transformed taithe green.yellow solution. 


trivalent, tungsten..solution -is, :in .contact: with: 
Pt. or finely divided quartz:sand is decom posed withievolution of hydrogen. - 
In more‘dilute hydrochloric acid solution the reduction proceeds quantita: 

tively to the trivalent stage, the solution in this case bene aa sane and 
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Electric Current on; the. Motion Mercury 
in: Dilute Sulphuric:(A cid, and its: Bearing.on the.Problem. of the: Electrolytic 
Double Layer. J. Ex, Pi, Wagstaff... (Phil. Mag, pp: 802-816,. May, 
experimental investigation ia; made the phenomenon, 
observed: by. Ri Whiddington, ‘presented by. small. globules of mercury 
which; when. injected: into.a; tube. of dilute: HySO, inclined at. a small 
angle.to the horizontal, can, be made to: move up the tube against gravity 
by :sending,‘a outrent.:in particular--direction through the acid... The 
velocity of the globule is found to be constant during:its progress, and is a 
linear function of the p.d. between the ends of the tube... For a given p.d. 
the velocity varies with the radius of the globule in accordance with the 
Stokés-Ladenburg law\of viscosity. Experiments: with ‘non-eleéttélytes 
in’ the tube:show that ‘mechanical forces; such) as’ arise whén Conducting 
sphere is placed:in an electrostatic field, can‘be neglected in any’ thedretical 
considerations ‘of A theoretical explanation of the 
results obtained is developed, introducing the definition of 4 critical diameter 

2496, The Cataphoresis: a. -E. Hickel.: ‘Phys Zeits.’ 25. 
pp.! 204210; ‘May-1,; continuation: of the paper by: Debye and 
the author [Abstract 1631:(1924)} deducing the formuke for the movemeit 
of the liquid, the general distribution of velocity and pressure, and the 
total foree acting on 'the sphere. It is shown generally, without reference 
to'special cases; that, contrary'to Smolachowski, ‘the values for the velocity 
of: migration’ of an ion, calculated Stoker" 

"2197s Fibrous! Struchwrvin Metallic Electrolytic Diposits Glocker 
and Ei Kaupp. (Zeits. Physik, 24. 121-139) 1924!) X-rays were 
sent through sheets of the deposits, which could not ‘be made less than 
mm; thick without déstroying the structure';’ hence a powerful X-ray 
tube with homogeneous radiation was required. ‘Medium wave lengths, with 
strong photographic action, can-be produted by using for the anti-cathode 
aometal-closely' following silver inthe periodic table, since the radiation 
from ‘such a metal excites the silver radiation ‘of the photographic granules, 
an alloy of 33 per cent. nickel and’67 per cent. antimony, which melts 
only at 1158° appears to besuitable} but the actual measurements were 
made’ with silver anticathodes;’ In ‘several electrolytically deposited 
metals it was shown that the crystallites: were régularly arranged; ‘so as 
to:form a “ fibrous.’ structure ; »with copper the axis of the fibres is in 
the (011) direction; with iron or {112); according to the electrolyte 
used,‘ with nickel’ {001} and with chromium {212}; no fibrous structure 
was observed with platinum, ‘while silver from silver nitrate' gave a some- 
whatcomplicated result, As noted above'in the case of iron, the crystallo- 
graphic direction of the fibre'axis depends thecomposition of the électro- 
lyte;':it appears that the axis always has’in the direction ‘of makimuni 
velécity of growth 'of the particular crystalin the solution:concerned. The 
nature’ of ‘the cathode employed influences the production of ‘fibrous 
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